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FOREWORD

The DoD Modeling and Sinulation Master Plan is authorized by
DoD Directive 5000.59, "DoD Mddeling and Sinulation (MS) Mnage-
ment," January 4, 1994. The DoD M&S policies, organizational
responsibilities, and managenent procedures are outlined in DoD
Directive 5000.59. This Plan is the Departnent of Defense’s first
step in directing, organizing, and concentrating its MS capabil -
ities and efforts on resolving conmonly shared problens. The im
mense breadth and scope of DoD M&S uses, conbined with the rela-
tive immaturity of many segnents of the |arger DoD M&S conmunity
and its technol ogy, ensure this first iteration is inconplete.
COver tine, with the active participation and support of the DoD
M&S community, this Plan will mature to address the full range of
i ssues confronting DoD M&S. Many policy and technical issues nmay
not be identified or resolved; however, this plan, with the man-
agenent franmework and policies established in DoD D rective
5000. 59, provides a neans to achi eve common technical and policy
consensus. This plan is intended to be dynamc and flexible, a
Iiving docunent that will evolve as technol ogy matures and
consensus devel ops on policy and progranmatic issues.

Thi s Pl an:

(1) Applies to the Ofice of the Secretary of Defense (O8D)
Principal Staff Assistants (PSAs), the Mlitary Departnents, the
Chai rman of the Joint Chiefs of Staff, the Unified Conbatant Com
mands, the I nspector Ceneral of the Departnent of Defense, the
Def ense Agencies, and the DoD Field Activities (hereafter referred
to collectively as "the DoD Conponents" per DoD Directive
5000. 59) .

(2) Focuses on nmanagenent and an M&S techni cal support and
strategy to facilitate interoperability and reuse, where approp-
riate. Future iterations of this Plan will include additional
managenent and functional area objectives to nore specifically
address the requirenents, plans, and investnents of each
functional area.

(3) Provides flexibility for the DoD Conponents to exercise
their own authority and judgnent in executing their managenent
responsibilities.

(4) Applies to all of the DoD Mddel s and Simul ati ons used
after the effective date of this plan and it is effective
i mredi ately
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The DoD Conponents may i ssue suppl enmentary instructions when
necessary to provide for unique requirenments within their organi-
zation. The DoD Components shall forward reconmended changes to
the Plan through their DoD Conponent MS focal point to:

Def ense Modeling and Simulation Ofice
ATTN. DoD M&S Master Pl an Manager

1901 North Beauregard Street, Suite 504
Al exandria, VA 22311-1705

Tel ephone: (703) 998- 0660

Facsimle: (703) 998-0667

The DoD Conponent M&S focal point may send recomended
changes to the above address or electronically to:

nstrpl an@rsi s. dnso. m |

Copi es of this docunent can be obtained fromthe Defense
Model ing and Simulation Ofice’s home page on the Internet at:

http://ww. dnso. m |

The DoD Conponents may obtain copies of this Plan through
their own publication channels, approved for public rel ease;
distribution unlimted. Authorized registered users may obtain
copies of this Plan from

Def ense Techni cal | nformati on Center
8725 John J. Kingman Road, Suite 0944
Ft. Belvoir, VA 22060-6218.

O her Federal Agencies and the public nay obtain copies from

U S. Departnent of Commerce

Nati onal Technical Information Service
5285 Port Royal Road

Springfield, VA 22161.

Paul G Kam nski
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CHAPTER 1

GENERAL | NFORNMATI ON

A. PURPCSE
Thi s Pl an:

1. Inplenents policy in DoD Directive 5000.59 (reference
(a)), subsection D.2.

2. Establishes the DoD vision for DoD Mddeling and Simul ation
(M&S) and a process for defining future M&S-based capabilities.

3. Qutlines a strategy for achieving future DoD M&S- based
capabilities.

4. Establishes a DoD M&S baseline to docunent current MS
capabilities and devel opnents and as a reference to neasure future
pr ogr ess.

5. Assigns inplenentation responsibilities.

6. Provides guidelines for devel opnent, cooperation, and
coordi nation of DoD M&S efforts.

7. Is theinitial step in an iterative process that provides
for devel opment of functional objectives, technol ogy devel opnent
road maps, and strategies for achieving current and future DoD M&S
obj ecti ves.

8. WII provide, through successive iteration and refinenent,
a basis for the devel opnent of supporting plans and prograns,
i ncl udi ng the DoD MBI P.

9. Establishes DoD M&S objectives, identifies actions, and,
wher e possi ble, assigns responsibilities for acconplishing them

10. Provides a basis for devel opi ng supporting plans and
prograns, including the DoD MSI P, and the DoD Conponent's MS
master and i nvestnent plans.

11. Provides justification for resource allocations to M&S
wi t hi n DoD Conponent programm ng and budgeti ng processes. Note:
Chapter 4 mlestones for actions are planning factors for
execution of the various tasks. They may require adjustnents
based on del ays in technol ogy advancenents and/or Iimtations in
t he Pl anni ng, Progranm ng and Budgeting System ( PPBS) process.

12. Fosters the integration of the defense and civilian MS
bases into a unified national and international base using comon
st andards, processes and net hods.
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B. RESPONSIBILITIES

1. The Under Secretary of Defense for Acquisition and
Technol ogy shall:

a. Through iterative devel opnent and i npl enentati on of
t he Departnment of Defense Mddeling and Simul ati on Master Pl an
(MBMP) and MSI P, strengthen the uses of MS across the m ssions
and functions of the Departnment of Defense.

b. Devel op supporting plans, prograns, policies, and pro-
cedures for DoD MBS to support the DoD MSMP and MBI P, in
coordination with the DoD Conponents, as required.

c. Review the DoD MSWP as needed to support the PPBS
cycl e and coordi nate changes with the DoD Conponents.

d. Develop and inplenment a DoD MSIP, update it as
required and coordinate that plan with the DoD Conponents.

e. Establish a DoD M&S Resource Repository (MBRR) system

f. Establish a DoD M&S I nformati on Analysis Center to
support and enhance the coordi nati on of DoD M&S devel opnents.

. Through the DoD Executive Council for Mdeling and
Si mul ation (EXC M5):

(1) Recommend new and/or revised DoD M&S objectives
and the strategi es, plans, prograns, and investnents to achieve
themfor incorporation into revisions of the DoD MSWMP and/or NBIP.

(2) Evaluate and recommend that the DoD Conponents be
desi gnated as a DoD M&S Executive Agents (MSEAs), as required.

(3) Foster prograns to devel op and, where applicabl e,
i npl enent DoD M&S interoperability standards and protocols that
support the DoD MSWMP and MBI P.

h. Oversee inplenentation of the DoD MSWMP and MBI P, and
ensure these plans are resourced to nmeet objectives.

I. Designate Principal Staff Assistants (PSAs) or Heads
of the DoD Conponents, as appropriate, as "Primary Responsibility"
(PR for all actions not yet assigned in this plan.

. Take action on all Chapter 4 actions where the Under
Secretary of Defense for Acquisition & Technol ogy (USD(A&T)) (or
its subordinate organi zations) is identified as the agent for PR

k. Through the Director, Defense Research and
Engi neeri ng:
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(1) As Chair of the EXCIMS, nonitor inplenmentation
and execution of the DoD MSMP and MBI P and provi de the USD(A&T)
periodi c progress reports.

(2) Provide EXC Ms-devel oped recomendat i ons
regardi ng new DoD M&S obj ectives and changes to the DoD MSWP
and/ or MSIP to the USD(A&T).

(3) Through the Director, Defense Mdeling and
Sinmulation Ofice (DVEO:

(a) Be the full-tine DoD focal point for the
mai nt enance of the MSMP and MSIP as outlined in Appendi x Y, Plan
Mai nt enance.

(b) Establish Mdeling and Sinul ati on Wrki ng
G oup (MBWG) Sub Working Groups, and Task Forces as needed to
support the devel opment and inplenmentation of the DoD MSMP and
VBl P.

(c) Staff and distribute changes and revi si ons
to DoD M&S pl ans, prograns, policies, procedures, and DoD Publi ca-
tions that support the DoD MSWMP and MBI P.

2. The Assistant Secretary of Defense for Command, Control,
Communi cations, and Intelligence shall:

a. Ensure that current and planned Command, Control,
Conmmuni cations, and Intelligence (C3l1) systens and M&S, as
appropriate, are conpati bl e.

b. Through the Director, Defense Information Systens
Agency (DI SA), ensure that:

(1) CQurrent and pl anned new devel opnents or nodifica-
tions to the existing DoD comunications infrastructure and DoD
MBS are conpati bl e.

(2) New or nodified DoD communi cati ons and DoD M&S
standards and M&S protocols are conpati bl e.

c. Through the Director of the Defense Intelligence
Agency, coordinate intelligence-related support for this plan with
the U S. intelligence community.

d. Through the Director, Defense Mappi ng Agency (DVA), as
the DoD MSEA for Terrain, take actions where assigned as "PR' in
Chapter 4.

e. Take actions as needed to inplenment responsibilities
assigned to a PSA, as outlined in subsection B.3., bel ow
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3. The Ofice of the Secretary of Defense Principal Staff
Assi stants shal |l :

a. Assist, as appropriate and able within their resource
constraints, in the devel opnent, revision, and budget execution of
t he DoD MSMP and MBI P.

b. Plan and provide resources to carry out their
functional MS responsibilities in support of the DoD MSMP and
MBI P according to PSA priorities.

c. In coordination with the DoD Conponents, devel op M&S
functional objectives and supporting investnent prograns, as
required.

d. In coordination with the DoD Conponents, devel op M&S
functional area appendices to the DoD MSMP and MBI P, as required.

e. Review, coordinate, and approve DoD M&S pl ans, pro-
grans, policies, procedures, and DoD Publications that support the
DoD MBMP and MSI P.

f. Wien designed as a DoD MBEA, assune DoD wi de respon-
sibility for managi ng DoD common- or general -use M&S applications,
i ncludi ng the devel opnent of rel evant standards, protocols, and
data bases, in response to guidance fromthe USD(A&T).

g. Establish elenents of the DoD MBRR system as
appropri ate.

h. Assune, as appropriate, DoD Conponent responsibilities
as stated in subsection B. 4., bel ow

I. Take action, as appropriate, on all Chapter 4 actions
where identified as PR

4. The Heads of the DoD Conponents shall:

a. Assist, as appropriate and able within their resource
constraints, in the devel opnent, revision, and budget execution of
t he DoD MSMP and MBI P.

b. In coordination with the other DoD Conponents, devel op
M&S functional area appendices to the DoD MSWMP as required. Plan,
program and provide resources to carry out their MS
responsibilities in support of the DoD MSWP and MBI P.

c. Review, coordinate, and approve DoD M&S pl ans, pro-
granms, policies, procedures, and DoD Publications that support the
DoD MSWMP and MBI P.

d. Publish a MSMP and MBI P that supports objectives in
t he DoD MSMP and MBI P.
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e. Establish elenments of the DoD MBRR system as
appropri ate.

f. Foster joint and/or cooperative MS devel opnent with
t he ot her DoD Conmponents in support of the DoD MBMP and MSIP
obj ecti ves.

g. Ensure that their M&S naster and investnent plans
support this plan.

h. Annual ly, or upon change or revision, provide the
USD( A&T) copies of their current M&S Master Plan and | nvest nent
Pl an.

i. ldentify their M&S requirenents, projected over the
next 6 years, to the USD(A&T) within 6 nonths of the publication
of this docunent, and provi de updates as changes occur.

j. Take action(s), as appropriate, for all Chapter 4
actions where the DoD Conponents and/or any of their subordinate
organi zations is identified as the agent for PR

5. The Chairnan of the Joint Chiefs of Staff shall:

a. Coordinate and rmanage the execution of this plan with
the Unified Conbatant Commands (UCCs).

b. In coordination with the UCCs, develop a consolidated
and prioritized listing of joint validated operational require-
ments that mght be fulfilled through M&S and provide it to the
USD( A&T) .

c. In coordination with the UCCs and through the EXCl M5,
propose new DoD MBS objectives and investnents to the USD(A&T) for
i ncorporation in the DoD MSMP and NSl P.

d. In coordination with the UCCs, docunent MS benefits
and report themto the USD(A&T).

e. Execute DoD Conponent responsibilities stated in
subsection B. 4., above.

6. The Conmmanders-in-Chief of the Unified Conbatant Conmands,
shal | :

a. Coordinate and execute assigned responsibilities of
this plan through the Chairman of the Joint Chiefs of Staff.

b. ldentify and validate operational requirenents that
m ght be fulfilled through M&S to the Chairman of the Joint Chiefs
of Staff for consolidation and prioritization.
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c. Through the Chairman of the Joint Chiefs of Staff,
propose new DoD M&S obj ectives and investnents for forwarding to
t he USD( A&T) and possi bl e incorporation into the DoD MSMP and
VBl P.

d. Provide inputs to the Chairman of the Joint Chiefs of
Staff on benefits of M&S in their commands.

e. Prepare supporting plans to inplenent the DoD MSMP and
MBI P within their comands.

7. The Director, Operational Test and Eval uati on, shall:

a. |In coordination with the USD(A&T) and ot her DoD
Conponents, devel op M&S policy for application to operational test
and eval uati on.

b. Assune DoD Conponent responsibilities stated in
subsection B. 4., above.
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CHAPTER 2

DOD VI SI ON FOR M&S

A, DOD M&S VI S| ON

1. 1In 1991, the Deputy Secretary of Defense assigned overal
managenent responsibility for all DoD MBS to the USD(A), now the
USD for Acquisition and Technol ogy. To assist the USD(A) in
managi ng DoD M&S, the USD(A) established the DoD EXCl M5 and
granted it oversight and managenent authority. The USD(A) tasked
the EXCIM5 to develop a vision for DoD M&S to hel p focus the DoD s
M&S community on core functions. The EXCI M5 focused on applying
M&S in ways that woul d enhance overall U S mlitary capability.

2. The EXCI M5 incorporated these ideas into the DoD M&S
Vi si on:

Def ense nodeling and simulation will provide readily
avail abl e, operationally valid environments for use by
t he DoD Conponents:

- To train jointly, develop doctrine and tactics, fornu-
| ate operational plans, and assess warfighting situations.

- To support technol ogy assessnent, system upgrade, proto-
type and full-scal e devel opnent, and force structuring.

- Furthernore, common use of these environnments will pro-
note a closer interaction between the operations and ac-
quisition comunities in carrying out their respective
responsibilities. To allow maximumutility and flexibility,
t hese nodeling and sinulation environnents will be construc-
ted from affordabl e, reusabl e conponents interoperating

t hrough an open systens architecture.

B. DI SCUSSION CF THE VI SI ON

1. The DoD M&S Vi sion enconpasses nodel s and simul ati ons
ranging fromhigh-fidelity engineering nodels to highly-aggre-
gat ed, canpaign-level sinulations involving joint forces. It
includes all types of nodels and sinulations and enbraces the ful
range of M&S interaction between the scope of the sinulation,
sponsori ng conponent objectives and functional area requirenents
(e.g., education, training and mlitary operations; analysis;
research and devel opnment; test and eval uation; production and
logistics). Figure 2-1 illustrates the range of M&S enbraced by
the DoD M&S Vision. It notes that there are nmany ot her perspec-
tives of M&S, including the level of resolution, degree of human
partici pation, degree of physical realism tinme-managenent method,
time-step resolution, degree of distribution, and conputati onal
conpl exity.
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2. Advanced MBS may integrate a m x of conputer sinulations,
actual warfighting systens, and weapon systemsinulators. The en-
tities may be distributed geographically and connected through a
hi gh- speed network. Warriors at all levels will use M&S to chal -
lenge their mlitary skills at tactical, operational, or strategic
| evel s of war through the use of synthetic environnents represen-
ting every potential opponent in any region of the world, with
realistic interactions. Acquisition personnel may use the same
synthetic environments for research, devel opnment, and test and
eval uation activities. MS w Il increasingly be used to inprove
efficiency and effectiveness in engineering devel opnent and system
desi gn, manufacturing, and | ogistical support functions. Acquisi-
tion personnel will also use synthetic environnments to support the
acqui sition deci si onmaki ng process. Such synthetic environnents!?
will be accessible to all appropriate functional users.

Additional M&S Dimensions
« Level of Resolution
» Degree of Human Participation )
« Degree of Physical Realism Sponsoring Component
- Time Management Method \’56\;\0$
* Time Step Resolution
« Degree of Distribution
« Computational Complexity

! Theater/Campaign
Mission/Battle
System/Engagement
V Subsystem/Component

Figure 2-1. Range of M&S Enbraced by the DoD M&S Vi si on

! Seedefinition 53.
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C. FUTURE M&S SUPPORT TO THE FOUR PILLARS OF M LI TARY CAPABILITY

MBS can substantially inprove capabilities and deci si onnmaki ng
in each of the four pillars of mlitary capability: (1) readi-
ness; (2) nodernization; (3) force structure; and (4) sustain-
ability. There are very challenging aspects to these descrip-
tions, and achieving full capabilities will require long-term
systematic, coordinated efforts across the Departnent of Defense.

1. Readiness. MS w Il enhance readi ness by allow ng UCCs
and Services to train forces, develop doctrine and tactics, assess
performance of units, support planning, execution, and anal ysis of
operations and exerci ses, eval uate operational plans, conduct
"what if" anal yses on those plans, rehearse m ssions, and support
anal ysis of the political, mlitary, and econom c di nensi ons of
security for policy devel opnent.

a. M&S will allowtraining to be joint, to involve Active
and Reserve forces, to span nultiple echelons, and to include com
put er-generated sinulations of |arge-scale forces in a synthetic
environnent. Conputer-generated forces (friendly, neutral, and
hostile) will replace sone human participants, allow ng the rep-
resentation of realistic large-scale forces in the synthetic envi -
ronment controlled by a snmall nunber of human commanders. The
synthetic environments will be able to bridge |arge geographic
regi ons worl dwi de and involve the entire joint force, fromsenior
commanders down to individual soldiers. Trainees wll interact
with the synthetic environment through their actual "go-to-war"
command, control, conmunications, conmputers, and intelligence (C*)
equi pnment and weapon systens.

b. MS will provide training for the conpl ete spectrum of
mlitary operations for all regions of the world and affected re-
gions of space. Exercise and training feedback will be avail able
in near-real-tinme, with after-action reporting systens and exer -
ci se reconstruction systens providing a robust analysis
capability.

c. MS will be used to eval uate readi ness, assess war-
fighting situations, and assist in the devel opnent and eval uati on
of operational plans, doctrines, and tactics. MS w |l support
pl anners by providing insights into the effectiveness of theater-
| evel canpai gn plans, operational-level battle plans, and tac-
tical-level mssion plans. Decisionnmakers will be able to sinu-
| ate and eval uate the consequences of alternative courses of
action during deliberate and crisis action planning. Autonated
scenari o generation and database construction tools, along with
easily accessible M&S resource repositories, wll enable nodels
and simulations to be set up on short notice.

d MS wll allowwarfighters and mlitary planners to
rehearse mssions by imrersing the warfighters in a synthetic
envi ronnent that accurately simulates the anticipated terrain,
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environnental conditions, and threat. This capability wll

i ncrease the probability of m ssion success by fostering
famliarity and proficiency with the mssion plan and it can
provi de feedback to inprove the plan.

e. MS will provide exploratory and devel oprnental nodels
to support analysis of the political, mlitary, and econom c
di nensi ons of national and international security, including the
i nteractions between these dinensions. As they mature, these
nodel s will support formulation of national security policy.

2. Modernization. Mddels and sinulations will reduce the
time, resources, and risks of the acquisition process and wl|
increase the quality of the systens being acquired. Representa-
tions of proposed systens (virtual prototypes) will be enbedded in
realistic synthetic environnents. Such virtual prototypes wll
support the many phases of the acquisition process fromrequire-
ments determnation and initial concept exploration to the
manuf acturing and testing of new systens. (See Figure 2-2.)

a. Early operational assessnents of new systens and sys-
tens upgrades proposed by the governnent or industry will be exam
ined, within synthetic environnents, for their operational and
| ogi stical inpact prior to mlestone | or mlestone IV as appro-
priate. Systemrequirenents will be refined. Cost and opera-
tional effectiveness assessnents wll be nore accurate and wil |
i nprove resource allocation deci sions. Deci si onmakers will be
abl e to conpare alternative noderni zation strategies, using the
synthetic environnment, to determ ne which set of new system
acqui sitions yields the greatest overall m ssion effectiveness.
Duri ng system devel opnent, continuing evaluations in these syn-
thetic environments will inprove engineering trade-off analyses
and ensure that the final product optimally satisfies DoD needs.

b. M&S will allowtesters to create realistic devel op-
mental and operational test scenarios and will inprove the test
and eval uation planning process. Synthetic environnents wl |
allow "dry runs" of planned tests to verify that test conditions
can be net wth sufficient realismand cost-effectiveness. MS
can be used to focus test objectives resulting in reduced field
test assets, resources, test iterations, and test duration. Use
of simulation will also allow evaluation of tests otherw se infus-
ible due to limted test resources, environnmental restrictions,
and/or safety constraints. They will also provide "synthetic"
data to exercise the analysis and reporting systens. Virtual
prototypes will allow operational testers to conduct early op-
erational assessnents in nmultiple threat environnments. Synthetic
environnents will allow evaluation in environnents not reasonably
achievable in live testing due to safety or resource |imtations.
M&S will extend the evaluation of field test results by extrapo-
lating to conditions beyond the scope of the field tests and by
exploring any identified questionable areas as well as inprove the
| everagi ng of data between devel opnental and operational tester.
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Develop
Warfighting
Concepts

Virtual Prototypes
of new System
Capabilities

— PERFORMANCE MODELING

| Logistics Concepts

| Signature

| Weight/Mass

— ENGINEERING TRADE OFFS |

* REQUIREMENTS DEFINITION

» PERFORMANCE CONSTRAINTS/
OPPORTUNITIES

* BALANCED DESIGN

| Lethality SPECIFICATIONS
Vulnerability * RAM AND LOGISTICS
N IMPLICATIONS
Mobility
* HUMAN SYSTEMS
— ENGINEERING —
* CRITICAL SYSTEM
CHARACTERISTICS
ITERATIVE ELECTRONIC
PROTOTYPING
[~ _Phase0: Phase I: Phase |I: Phase llI: Phase IV:
Concept Demonstration Engineering & Production & Operations
Exploration & Validation Manufacturing Development & Support
& Definition Development

Payoff
Compress Time

and Reduce Cost
of Acquisition

“The foundation of the acquisition process, the operational requirement and
its transition into system terms, can be improved through the use of
modeling and simulation... Accounting for human performance early in
system acquisition improves system capability and enhances the test and
evaluation process to predict operational performance.”

Defense Science Board Report, December 1989

Figure 2-2. Vision of M&S Support to the Acquisition Process
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Wapon systens nust be tested agai nst opposing forces that accu-
rately represent the capabilities and characteristics of potentia
adversary nations to include tactics, doctrine, force mx, and
force strength.

c. MS will enhance information-sharing anong desi gners,
manuf acturers, logisticians, testers, and users. Virtual repre-
sentations of the manufacturing process will be used to exam ne
how t he manufacturing process nust adapt as weapon systens proto-
types are changed. |Increased dial ogue anong these groups and the
users of the systemw || pronote a closer interaction between the
operations and acqui sition conmmunities, nmaking both nore
effective.

3. Force Structure. MS will give DoD | eadership a powerful
arsenal of tools to analyze alternative DoD force structures.
Usi ng synthetic environnents, the effectiveness of different force
conpositions will be examned in a wde variety of potentia
m ssion scenarios (including operations other than war (OOTW)
agai nst various potential adversaries and chall enges across the
gl obe and affected regions of space. MS tools will support such
deci sions as the nunber of squadrons to equip wth a particular
type of aircraft, or be used to provide insights to such
fundanental issues as the optinmumroles, mssions, size, and
conposi tion of each Service.

4. Sustainability. Hgh-fidelity nodels of logistics will be
integrated with conbat nodels to allow for the anal ysis of conbat
sustainability; to study the effects of organization size, basing,
and doctrine on the logistics infrastructure; and to determ ne the
inplications of alternative nmateriel managenent, maintenance, and
resourcing policies. Systemlogistics and nmai nt enance denmands
will be assessed to provide a realistic view of systemlife-cycle
support requirenments and costs.

D. ACTIVITY MODEL FOR TRANSFORM NG THE VI SI ON | NTO REALITY

The six activities necessary to realize the DoD M&S Vision are
identified in Figure 2-3, with their related sub-activities noted.
Thi s node-tree nodel provides the EXCI M5 and DoD Conponents with a
useful managenent tool for stating objectives, choosing netrics,
and maki ng organi zati onal deci sions.

1. Provide Managenent, Policy & Guidance. Each DoD Conpo-
nent publishes appropriate directives, establishes organizations
to support its M&S activities, and devel ops plans and budgets to
satisfy the MBS needs of its Active and Reserve conponents as well
as those of the Unified Conbatant Commands and ot her DoD Conpo-
nents. USD(A&T) may assign responsibility for devel opnment and
mai nt enance of a specific common or general -use M&S capability to
a DoD Component by formally designating the Conponent as an Exec-
utive Agent. The DoD Conponents may al so further their MS goal s
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Realize the DoD
M&S Vision

Provide Management Assess Develop Build M&S Field Share M&S
Policy & Guidance Requirements Technology Capability Capability Benefits

1 1 1
« Publish Directives + Assess Ongoing « Plan Fielding

Government and
Industry Efforts

« Establish Supporting « Incorporate Capability

Organizations
« Develop Plans

« Designate Executive Agents

« Decide DoD Technology

Investments

« Execute Technology

« Accredit Employment
< Employ Capability
« Provide Life-Cycle

« Forge Partnerships Development Projects Management

* Manage Investment
« Establish Needs « Define Technical Framework * Quantify M&S Impacts
+ Define M&S Fit « Apply Technology « Educate Potential Users
« Prioritize Requirements « Produce Components « Transfer Technology

« Verify/Validate Components

« Integrate Components

Figure 2-3. DoD M&S Activity Mde

by organi zing partnerships within their own organi zations or with
ot her DoD Conmponents to address common interests. Each Conponent
must make prudent investnents to achieve DoD s M&S objecti ves.

2. Assess M&S Requirenents. The needs of all DoD users nust
be identified and an assessnent nust be nmade to determ ne the
potential and cost-effectiveness of M&S to satisfy the needs. The
resulting M&S requirenents nust be prioritized for use in program
pl anni ng, budgeti ng, and executi on.

3. Develop Technology. It is necessary to continually noni-
tor ongoi ng i ndustry and governnent technol ogy devel opnents and
assess the risk and cost-benefit of the technol ogies to support
the requirenments of the DoD Conponents for M&S. The technol ogy
shortfalls nmust be identified and priorities nust be devel oped for
DoD i nvestnents to exploit technol ogy advances in a tinmely manner,
accel erate technol ogi cal devel opnent, fill technol ogy gaps, and
rapidly insert the acquired technology into M&S applications. The
Director of Defense Research and Engi neering' s (DDR&E) Technol ogy
Area Pl an and M&S Technol ogy Area Revi ew Assessnent are central
facets of this activity.

4. Build M&S Capability. A technical framework nust be de-
vel oped to ensure appropriate interoperability across different
simul ati ons; reuse of sinulation conponents; insertion of new
technol ogies; and flexibility to respond to changi ng requirenents.
Then the DoD Conponents mnust enpl oy the necessary technology to
build the M&S representations (e.g., entities, applications and
systens) and ensure they are populated with certified data. These
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representations nust then be verified, validated, and integrated
to provide a useful MS capability.

5. Field the Capability. The DoD Conponents nust plan the
fielding of required M&S applications and systens. The required
staffing, comunications, data, and nmanagenent infrastructure mnust
be provided; the M&S software and/or systens nust be delivered to
the users; and the users nust be properly trained in their use,

i ncl uding how to make accreditation® and certification® decisions.

Users will then enploy the M&S capabilities to inprove readi ness,

support noderni zati on, and support force structure and sustai nnent
deci sions. Configuration Managenent policies will ensure consis-

tent, conpatible M&S usage across the DoD Conponents.

6. Share the Benefits of M&S. The optinmal use of MS across
t he Departnment of Defense will not occur unless the positive (and
negative) inpacts and cost-effectiveness of M&S are docunented and
conmuni cated. The DoD Conponents nust educate potential user com
nmuni ties on the existing and expected benefits of M&S enpl oynent
so that they may make inforned investnent decisions. This educa-
tion may include a wide variety of neans, such as on-line informa-
tion systens, semnars, |live denonstrations, formal courses of
instruction, etc. Were authorized and cost-effective, the
Department of Defense nust aggressively pursue the exchange of
M&S-rel ated requirenents, concerns, ideas, and technol ogy anbng
t he DoD Conponents, other Governnent Agencies, academ a, industry,
and allied nations.

?  Accreditation isthe official certification that amodel or simulation is acceptable for use for a specific purpose.

3

Certification is the official approval that M& S data have a specified level of quality or as being appropriate for a
specified use, or range of uses.
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CHAPTER 3
BASEL| NE ASSESSMENT OF DoD M&S

A. | NTRODUCTI ON

1. Before 1990, DoD M&S was fragnented and uncoordi nat ed
across key conmunities (e.g., between DoD Conmponents and across
functional comunities). In recognition of these deficiencies,
Congress directed the Departnment of Defense to “...establish an
Ofice of the Secretary of Defense (OSD) |evel joint program
office for sinmulation to coordinate sinulation policy, to estab-
lish interoperability standards and protocols, to pronote sinula-
tion wwthin the mlitary departnents, and to establish guidelines
and obj ectives for coordination [sic] of sinulation, war-gam ng,
and training.” (Senate Authorization Commttee Report, reference
(b)). Consistent with this direction, the DVSO was created, and
shortly afterwards key DoD Conponents designated organi zati ons
and/ or points of contact to facilitate coordination of M&S acti v-
ities wthin and across their comunities. As a consequence,
there is better sharing of information, capabilities, and re-
sources within and anong key DoD M&S communities. However, nost
users still lack the M&S services they desire. Many potential MS
applications (e.g., Command and Control Warfare (C2W, | ogistics,
OOTW space systens, manufacturing and C41) have not been ad-
dressed adequately, and maj or technical chall enges | oom ahead.

2. These institutional changes facilitated significant ad-
vances in M&S in four areas: architectures, standards, and proto-
cols; representation of the environnent, systens, and human behav-
ior; fielding of M&S and associ ated infrastructure; and outreach
activities. MNonetheless, major shortfalls that warrant concerted
actions by the Departnent of Defense persist in each of these
areas. This is to be expected in so anbitious an effort as is
required to realize the DoD vision for M&S

B. ARCH TECTURES, STANDARDS, AND PROTOCOLS

1. Two recent Defense Science Board (DSB) Task Forces (Re-
ports on Advanced D stributed Sinmulation and Readi ness, references
(c) and (d)) have recommended that architectural4 efforts to com
bine live5 virtual8 and constructive’ simulation be broadened. In
addi tion, recent special studies have noted the need for architec-
tural activities to pronote the interoperability and reuse of
nodel s and sinulations to support other functional areas such as
acqui sition (Report on M&S, reference (e)). Interoperability

*  Seedefinition 4.

°  Seedefinition 35.
®  Seedefinition 58.
" Seedefinition 12.
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and reuse are limted because the Departnent of Defense | acks a
comon technical framework for sinulation architecture. There is
now a consensus that DoD must establish such a framework to
facilitate the interoperability of all types of nodels and
sinul ati ons anong thensel ves and with C4l Systens, as well as to
facilitate the reuse of M&S conponents.

2. Recent efforts have built upon the foundation established
by the Advanced Research Projects Agency (ARPA) in the Sinulation
Net work (SI MNET) programto develop Distributed Interactive Sinu-
lation (D'S) standards and protocols (e.g., Institute of Electri-
cal and El ectronic Engineers (IEEE) Standard 1278). The DS pro-
tocol s and standards establish a common data exchange environment,
al so known as a conmobn nessagi ng envi ronnent, using Protocol Data
Units, that supports the interoperability of heterogeneous, geo-
graphical ly-distributed, live, virtual and constructive simul a-
tions. A strength of the DS standards devel opnent process is its
open forum with broad participation of representatives from gov-
ernment, industry, and academ a. The potential exists for DISto
satisfy a broader set of needs than it does today. There is a
need to significantly expand DI'S and evolve its architecture to
support a broader range of capabilities (e.g., to reflect dynamc
changes in the environment, support simnulations with different
ti me managenment met hods, represent conmand and control nore real -
istically, and to reduce its conputational and conmuni cation
bandw dt h dermands (e.g., by switching fromits heavy reliance on
broadcast). Wth the anticipated correction of these probl ens,
DS is expected to serve a central role in the evolution of DoD
MBS capabilities.

3. In the area of constructive war ganes, a 1988 DSB Task
Force on Conputer Applications to Training and Wargam ng (Report
on Conputer Applications to Training and Wargam ng, reference (f))
observed that nost constructive sinmulations used by the Services
for training were not interoperable and recommended that steps be
taken to redress this shortfall. In partial response, ARPA devel -
oped the Aggregate Level Sinulation Protocol (ALSP) to intercon-
nect theater-|level constructive simulations (Aggregate Level Sinu-
| ation Protocol, reference (g)). The resulting confederation of
Service sinmulations (e.g., Corps Battle Simulation; Air Warfare
Si nul ation; Research, Evaluation, and System Anal ysis) has been
assenbl ed and used with success in supporting a w de spectrum of
joint and conbi ned training exercises (e.g., ATLANTI C RESCOLVE,
UNI FI ED ENDEAVOR, ULCH FOCUS LENS). ALSP confederations will re-
main a cornerstone of joint force-level training until the Joint
Sinul ation Systemreaches Initial Qperating Capability. Because
the ALSP confederation simulations were originally devel oped in
isolation, they have only limted interoperability, take a | ong
time to set up, and require many people to operate.

4. Recent applications of M&S to train Joint and Service

staffs have highlighted the need to interface sinulations with C#
systens. The current generation of simulations is designed with
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uni que conputer workstations as the primary nmeans for the user to
interface with the sinulation. This presents an unrealistic
training environment to the warfighter and requires specially

trai ned personnel to operate the workstations and to interact with
the training audience. Interfacing simulations with real-world
systens i s necessary to enhance training capabilities and facil -
itate the use of M&S to support real-time operational decision-
maki ng.

5. Security is a significant concern in DoD M&S. The conduct
of distributed simulations of real-world operations has hei ght ened
conmuni ty awareness of nmulti-level security (M.S) needs. Progress
has been nmade in the devel opnent of encryption and/or decryption
devices for the transfer of classified data anong distri buted
sites. However, current security capabilities drive the M&S com
munity to the conduct of system high exercises® The throughput
limts of current encryption devices limt the scale of sinulation
exercises, and current efforts to address the needs of M.S and
multiple communities (e.g., US. ONY, US./North Atlantic Treaty
Organi zation, U S./Republic of Korea) are inadequate. |In addition
to technical problens, there are al so several security policy
issues (e.g., disparate security classifications of training
simul ati ons anong the Services, use of cryptographic equi prment by
allies) that nust be addressed.

6. Data standards, data quality, and data security require-
ments are an essential part of the M&S technical franmework. The
DVSO has been designated the Functional Data Adm ni strator (FDAd)
for the M&S comunity . The M&S FDAd has submitted the first Data
Adm nistration Strategic Plan (DASP) (reference (h)). Under NBWG
sponsorship, a Data and Repositories Technol ogy Wrking G oup
(DRTW5) consisting of nore than one hundred representatives, has
devel oped a wel | -defined set of needs and plans for the M&S com
munity. A standard set of data admnistration policy and proce-
dures needs to be deveIoEed for the M&S comunity to address such
subj ects as conplex data® (e.g. probability hit/kill, imges, road
networks); the verification, validation, and certification (VW&QC
of data; authoritative data sources; and data security.

C. REPRESENTATI ONS OF THE ENVI RONMENT, SYSTEMS, AND HUNVAN
BEHAVI OR

The representati ons of the environnent, systens, and human be-
havior, along with the processes by which these representations
interact, are, at present, shared inadequately across the DoD M&S
conmuni ty.

®  gystem-high exercises require that the entire exercise be classified at the highest level of classified information

that is used in the exercise.
®  Seedefinition 10
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1. Representation of the Environnent. |npressive representa-
tions of the terrain have been achi eved, but these databases are
| argely non-reusable by different sinmulations and take too nuch
time, noney and people to produce. A recent DSB Task Force
(Report on Advanced Distributed Sinulation, reference (c))
reconmended that "DoD nust continue research and devel opnent (R&D)
and maturing activities for reusable terrain and environnental
dat abases." |In addition, several operational users have called
for the devel opnent of the capability to generate environnental
representations rapidly, to satisfy operational planning and
m ssion rehearsal requirenents. The DVA has inplenented a D gital
Producti on Systemthat has begun the process of automating the
production of mapping, charting, and geodesy databases. Further
progress in the representation of the environnent across the
Departnent of Defense is inpeded by the | ack of:

a. Aclear articulation of M&S community requirenents for
envi ronnent al dat a;

b. A coherent nmanagenent structure; and,

c. An assured, stable, quality devel opnent process on
whi ch program rmanagers can depend.

These shortfalls have been highlighted by a recent DSB Task Force
(reference (d)), which identified themas nmajor inpedinents to
achi eving desired | evel s of readi ness.

2. Representation of Systens. The M&S comunity i s exploring
t he devel oprment of authoritative nodels for representing mlitary
and non-mlitary systens and units as a neans of enhancing inter-
operability and reuse. As exanples, the Arny is devel oping a
functional description of the battle space to assist in the devel -
opnment of object representations; the Air Force has devel oped an
object-oriented environnent; efforts are underway to develop a
joint warfare sinulation object library; and Defense Intelligence
Production Centers are devel opi ng common approaches for represent-
ing threat forces and systens. However, at present, there are no
broadl y accepted comunity standards for representing mlitary
systens and organi zations in M&S. Consequently, representations
of the sane systemin different nodels are frequently inconpat-
i ble. Shared community standards are required for the prom ses
inplicit in object oriented nodels to be realized. Once these
st andards have been devel oped and i npl enented, the |evel of effort
associated with the generation of these products is still project-

ed to be quite high. In several cases (e.g. representation of CH
systens and el ectronic warfare environnments), additional research
and devel opment will be required to understand how t hey can be
nodel ed authoritatively. Consequently, a substantial |ong-term
investment will be needed to achieve a fully popul ated set of
systemrepresentations.
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3. Representation of Human Behavior. The fully and sem -
automated authoritative representations of friendly or threat
forces (Report on Advanced Distributed Sinulation, reference (c))
and ot her groups of humans under the stresses of conflict (Final
Report of the Acquisition Task Force on M&S, reference (e)) are
wi del y recogni zed as exceedingly challenging tasks. To respond to
t hese chal | enges, the Departnent of Defense has undertaken two key
R&D initiatives. The U S Arny’s Mdul ar Sem - Aut omat ed For ces
(MbdSAF) programis attenpting to provide a baseline, standard-

i zed, nodul ar software structure in which nodel conponents have
wel | -defined and docunented interfaces. This structure is being

i npl emented so that nodel behavior can be reconfigured in run-
time. The programis also seeking to devel op nore sophisti cated,
general i zed representations of behaviors, mssions, and behavi or
control nmechanisns. In its Comand Forces program ARPA is also
devel opi ng technol ogy to represent command and control in entity-
based-si nul ati ons. However, there have been few efforts, to date,
to represent tactical behavior authoritatively in operationa
prograns. The Arny's O ose Conbat Tactical Trainer programis a
not abl e exception, in which the program nmanager began w th user
requirenments, identified and collected the rel evant behavi or from
subj ect matter experts, and devel oped authoritative represen-
tations of tactical behavior. |In general, however, the repre-
sentation of humans in nodels and sinulations is extrenely Iim
ited, particularly in the representation of opposing forces and
their doctrine and tactics. In viewof the limted theoretical
underpinnings in this area, this issue will require extensive
research before human behavi or can be nodel ed authoritatively.

D. FIELD NG OF M&S AND ASSOCI ATED | NFRASTRUCTURE. To reali ze
fully the benefits of w despread usage of nodels and sinul ations,
attention nust be paid to the fielding of M&S systens, verifi-
cationl0 wvalidation!, and accreditation2 (W&A), MS data W&C,
resource repositories, communi cations, and exerci se nmanagenent.

1. Fielding of Systens. In the past, the fielding of M&S
systens has been designed to neet only the needs of the devel opi ng
Conponent. To achi eve the DoD M&S vi si on, Conponents devel opi ng
M&S capabilities nust design the systens to:

a. Be interoperable and reusabl e;

b. Support the operational needs of both active and
reserve conponents;

c. Support the needs of the Commanders in Chief;

d. Address the full range of Defense m ssions; and

0 See definition 56.
1 See definition 55.
2 See definition 1.
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e. Field MBS systens in adequate nunbers to neet DoD w de
end- user needs. DoD operational requirenents nust be identified
and an adequate plan nust be devel oped to neet expected needs.

2. WE&A/ ' W&C. DoD Directive 5000.59 (reference (a)) directs
each of the DoD Conponents to devel op an approach to WE&A that is
appropriate to the nodels and sinulations within its purview
Consistent with this direction, sone DoD Conponents have defined
approaches to W&A (e.g., Departnent of the Arny Panphlet 5-11,
reference (i)). Enphasis on M&S credibility has stimnmulated V&V
activities to begin nuch earlier in nodel devel opnent and to be-
cone part of the MBS life cycle. Likewise, nore discipline is
bei ng introduced into docunentation of V&Y activities that support
accreditation. However, it is widely acknow edged that there are
several issues that nust be resol ved before W&A can be regarded
as a well-defined, routine process. First, the procedures for
verification and validation (V&) of new nodels, or of nodels used
for new m ssion areas, need to be refined. Particular attention
must be given to the issue of the relative costs and benefits
associated with increasing levels of V&V (i.e., how nmuch V&V is
enough?). Second, efforts are needed to develop tools to support
WE&A and to provide training in their use. Efforts are al so
required to build automated W&A tools to assist exercise and/or
application designers as they are uniquely configuring their
distributed sinmulations. Finally, procedures for accreditation
need to be matured. In view of the criticality of the WE&A
process, these activities warrant high priority comunity action.
Data W&C as part of the M&S VV&A process is essential to ensure
credibility of M&S results.

3. Resource Repositories. Today, the Departnent of Defense
does not have a robust, integrated systemfor sharing and nain-
tai ning nodel s, sinulations, data, netadata, algorithns, and
tools. The M&S community has a requirenent for a networked,
distributed MSRR systemto address its needs in this area. The
DI SA is devel oping a DoD Repository System (DDRS), of which an
MBRR woul d be a sub-set. In coordination with D SA efforts, the
DRTWG i s developing a plan to identify requirenents, design, and
prototype an MSRR consistent with DI SA's next generation DDRS.
The objective of the DRTWG s efforts is to devel op unclassified
and classified (secret systemhigh) distributed systens to serve
M&S clients in devel opi ng and usi ng M&S and accessi ng and
retrieving data.

4. Communications. A reliable communications infrastructure
with capacity adequate to support MS does not yet exist. How
ever, promsing efforts to provide the special MS comuni cations
needs are under way. The Defense Sinulation Internet (DSI) has
been i npl enented to support the needs of geographically distribut-
ed users. An ARPA/ D SA Joint Program O fice manages the DSI, and
pl ans have been nmade to nerge DSI with the Defense Research and
Engi neering Network (DREN) and to enhance the capacity and rel
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ability. The long-termobjective is to use conmercial services
and operational conmmuni cations capabilities to nmeet M&S needs.
Addi ti onal chal |l enges include the need for additional features
(e.g., dynamc multicasting), |atency reduction, bandw dth
reduction, inprovenments in security, and expanded use of
comer ci al communi cat i ons.

5. [Exerci se Managenent. Recent experience in conducting
| arge distributed M&S exercises (e.g., ATLANTIC RESOLVE, UN FI ED
ENDEAVOR, ULCH FOCUS LENS 94, Synthetic Theater of War- Europe
(STOWE)) has highlighted the challenge of M&S nmanagenent. In the
future, the use of M&S capabilities by all Conponents w Il produce
conpetition for resources and nust neet the needs of the entire
DoD MBS community. To facilitate the increased use of distributed
MBS capabilities the Departnent of Defense nust provide inproved
managenent of MRS assets and access to expertise in the planning
and conduct of distributed M&S exerci ses.

E. QUTREACH ACTIVITIES

1. There has been a dramatic increase in the |level of out-
reach activities that have been undertaken to enhance cross-
communi ty coordi nation, technology transfer, and exchange of in-
formation. These include increased participation at key confer-
ences (e.g., denonstration of the ability to |ink heterogeneous
virtual simulations at the Interservice and/or Industry Training
Systens and Educati on Conference), increased interface efforts
t hr ough prof essional societies (e.g., mni-synposia on W&A and
simul ati on data sponsored by the MIlitary Qperations Research

Soci ety; workshops on C* and M&S sponsored by the American
Institute of Aeronautics and Astronautics; and the Intelligence
Communi ty M&S Coordinating G oup's annual synposiun), extended

i nternational involvenent (e.g., increased efforts to address the
devel opnent and application of international MS standards anbng
allies), creation of the Industry Steering Goup on M&S, and
active pronotion of dual-use of DoD M&S technol ogies (e.g., par-
ticipation on inter-agency task forces to expand the use of MS
technology in civilian education and training).

2. A nunber of task forces have called for an extended out-
reach program Several of these task forces have recomended
initiatives to educate and train key communities on the capa-
bilities and appropri ate uses of M&S (Report on Advanced Di s-
tributed Simulation and Report of the Acquisition Task Force on
Model ing and Simul ation, references (c) and (e)). In addition, a
Wi te House-led Task Force on Learning and Technol ogy reconmmrended
that an extensive denonstration program be undertaken to pronote
dual -use and to better conmmunicate the benefits of M&S in educa-
tion and training.

3. Sone elenents of the Departnment of Defense and Congress
have voi ced skepticismabout the return on investnment associ ated
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with the devel opment and use of M&S. Anong the issues is the
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concern that nodels and sinulations require extensive investnents
that conpete for the imted funds that are available for training
and acquisition activities and the fear that the nore extensive
use of nodels and simulations will conme at the expense of tradi-
tional training approaches (e.g., field training exercises, flight
time). To address this problem the M&S conmunity nust denon-
strate to potential users that the capabilities and benefits that
M&S provide are nore than conmensurate with the investnment re-
quired. Initial estinmates strongly suggest that the effectiveness
and cost of M&S are highly favorable for many applications in the
Departnment of Defense (e.g., training, acquisition, mssion re-
hearsal ), but nore active efforts nmust be undertaken to coll ect
and interpret the required data and to nmake such results avail abl e
in credible formto senior decision makers.

F.  SUMARY
1. In general, today's simnulations:

a. Are narrowy focused, stove-piped devel opnents for
each user comunity.

b. Do not fully neet active, reserve or joint needs.
c. Take too long to build.

d. Cost too nuch to build and operate.

e. Have not been verified, validated and accredited.

f. Are not interoperable with other M&S assets that could
be useful .

g. Are not easily nmaintai nable or extensible.

2. However, there has been a substantial increase in the

attenti on and enphasis placed on M&S in the Departnent of Defense.

Many excell ent prograns are underway and there is now a consensus

on the need to i nteroperate and reuse nodels, sinmulations, and

rel ated products across DoD Conmponent |ines, across traditional

communities (e.q., linking nodels and sinulations to A syst ens),

across functions (e.q., sharing capabilities between operations

and acqui sition), and across cl asses of nodels and sinul ati ons

(e.q., linking live, virtual, and constructive simul ati ons).
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There is an opportunity to create sinmulations tailored to the

user's need, at a greatly reduced cost in both tine and noney, and

with elenents of proven quality. Patience, perseverance, and

significant i nvestnent are required to overcone nany chal |l engi ng

probl ens, but the potential payoff in mlitary capability is

extrenely high.
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DOD M&S OBJECTI VES

A. | NTRODUCTI ON.

the activities described in the DoD M&S activity node

many shortfalls that nust be corrected to
vision. The set of actions outlined here
ciently encourage early and conti nued use
the vision. Six DoD-w de objectives were
depicted in Figure 4-1. M&S applications
Department of Defense. A single nodel or
only a nodest set of needs. Therefore,

The baseline M&S assessnent and an anal ysis of

identified
realize the DoD M&S

are designed to effi-

of M&S in accord with
derived by the logic

are found though-out the
simulation can ful fill

t he obj ectives do not

speak, per se, to any specific application whose contents are

driven by application needs. |Instead,

t he obj ectives address

ensure in-

t hose aspects of M&S that may be common and which will

teroperability where appropriate. For each objective, this plan_
Required Activities
Current and
Baseline Assessment Zl}?dlea(t:itgr?

Satisfactory?

Critical
DoD-wide
Action?

Not an Objective

| Evaluation and Synthesis |

L ]

| DoD M&S Objectives |

Figure 4-1. Logic for Deriving M&S hj ectives

identifies key issues and actions. Achieving these objectives
will take significant time and resources, and require a DoD w de
coordinated effort. Figure 4-2 shows the six objectives and the
breakout of the objectives into sub-objectives. The follow ng
sections discuss each objective and sub-objective and identify the
maj or i ssues and actions that the Departnent of Defense needs to
take to acconplish each objective and/or sub-objective. Wiere
assi gned, the DoD organization with primary responsibility (PR)
for each action is also identified.
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1-3 Data 5-5 Coordination
standar dization center

Figure 4-2. DoD M&S (bj ectives and Sub- Chj ecti ves

B. OBJECTIVE 1. Provide a commbn technical franmework for MS.

1. Discussion. The efficient and effective use of nodels and
simul ati ons across the Departnent of Defense requires a common
technical franmework for M&S to facilitate interoperability and
reuse. The technical framework will consist of: a common high-
| evel architecture (HLA) to which nodels and sinul ati ons nust
conform conceptual nodels of the m ssion space (CMVB) to provide
a basis for the devel opnent of consistent and authoritative
simul ation representations; and, data standards to provide conmon
representations of data across nodels, sinulations, and C4l
syst ens.

2. Sub-njective 1-1. Establish a comon high-1evel
simulation architecture to facilitate the interoperability of al

types of sinulations anong thensel ves and with C} systens, as
well as to facilitate the reuse of M&S conponents.

a. Discussion. No single nodel or simulation system can
satisfy all uses and users. To facilitate the interoperability of
nodel s and simulations as well as to allow maxi numreuse of their
conponents, the DoD requires a HLA to which sinul ati ons devel oped
by particul ar DoD Conponents or functional areas nust conform
Further definition and detailed inplenmentation of specific sinu-
| ati on systemarchitectures will remain the responsibility of the
devel opi ng Conponent 3, The HLA will specify only the m ni num
definition required to facilitate interoperability and reuse. The
primary conponents of the HLA incl ude:

Y For example, both the Joint Simulation System and the Close Combat Tactical Trainer would both conform to

the HLA, but each would also have its own more specific system architecture for purposes of implementation.
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(1) Functional Definition. A set of rules which
descri be the functions of sinulations and the services provided by
the runtime infrastructure in HLA federations.

(a) Simulation Functionality. The HLA requires
sinmulations to furnish the external functionality necessary to
interact with other simulations via the runtime infrastructure
according to the interface specification. The HLA rmakes no
speci fication about the internal structure of simulations.

(b) Runtinme Infrastructure Services. The
runtine infrastructure software provides the services that allow
sinulations to formfederations and exchange informati on with one
another. The HLA prescribes the nature of these services.

(2) Interface Specification. In the HLA, sinmulations
interact with a runtime infrastructure to establish and maintain a
federation and to enhance informati on exchange anong sinul ati ons.
The HLA contains an interface specification that defines the
nature of these interactions.

(3) Object Mddel Tenplate. The HLA requires
simul ati ons and sets of interacting sinmulations ("federations") to
each have an object nmodel describing the entities represented in
the sinulations and across the federation. The HLA object node
tenpl ate prescribes the kind of information that should be
included in the object nodels, but it does not define the object
classes (e.g., vehicles, unit types) that will appear in the
obj ect nodel s.

b. |ssues:

(1) Process for defining, evolving, and maintaining
t he HLA, recognizing that no one party can represent all issues.

(2) Inproved cost-effectiveness of DoD M&S by
ensuring broader accessibility of widely needed capabilities
(e.g., entity and unit representations, environnental databases).

(3) Adoption of architectural constructs to facil-
itate the reuse of all classes of M&S across all functional areas
(e.g., training, analysis, and acquisition), w thout unduly
restricting the flexibility of individual MS projects.

(4) Devel opnent of MS interfaces with current and

emerging C* systems to allow operators to input data to models
and sinmul ations and to receive output fromthemin real-world

format at |ive CAl systenms in support of a full spectrum of
applications (e.g., canpaign planning, mssion planning, conmmand
post exercises, and battle management training).
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(5) Ildentification of the full set of interfaces for
whi ch standards are required.

(6) Synchronization of nodels and sinul ations that
enpl oy different tinme-mnagement nethods.

(7) Adaptation of the DIS architectural concepts and
standards to the HLA as DI S evol ves.

(8) Reconfiguration of simulations to address new
requi rements.

(9) Extent to which security can be addressed in the
HLA (rather than just in the treatnment of individual sinmulations
and federations of sinmulations).

(10) Establishnment of procedures to ensure conpliance
wi th the HLA.

c. Actions:

(1) Establish an Architecture Managenent Group (AMG)
by second quarter fiscal year (FY) 1995. The AMG will be formed
from DoD parties with major interests in M& and nodel ed after

open, consensus-based commerci al approaches (e.g., Internet
Architecture Board, Object Managenent Group). For practica
purposes, the AMG will first be formed as a small group drawn

primarily fromrepresentatives of those prograns that have a
comm tnment to inplementing the HLA and testing and refining it
with prototypes. (PR DDR&E)

(2) Develop alternative high-level architectura
concepts by second quarter FY 1995, drawi ng on architectural
devel opnment efforts already ongoing in DoD programs. (PR DDR&E)

(3) Develop an initial description docunent for a
common HLA by second quarter FY 1995. (PR: DDR&E)

(4) Coordinate with DI S standards bodies in FY 1995
to encourage the rapid evolution of DI'S architectural concepts and
standards to nmeet DoD needs. (PR DMSO)

(5) As a step in facilitating the interoperation of
M&S with CAl systenms, evaluate the suitability of the HLA data

exchange environment as a nmeans to link M&S with cA systems by
fourth quarter FY 1996. (PR: DMSO)

(6) Identify M&S security requirenents (e.g., speed
of encryption, security managenent infrastructure, use of U S
crypt ographi c equi pnrent by allies, M.S) to appropriate devel opnent
agencies in FY 1995 and work with themto establish interim
solutions and standards. (PR DoD C3lI Authorities)
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Figure 4-3. HLA Definition Process

(7) Develop prototypes by third quarter FY 1996 for
i npl ementing and testing the HLA (from action B.2.c.(3), above).
(PR AMG)

(8) Evaluate the prototypes and baseline the HLA
definition by fourth quarter FY 1996. The full process from
al ternative concepts to architecture definition (Actions
B.2.c.(2), B.2.c.(3), B.2.c.(7), and B.2.¢c.(8)) is illustrated in
Figure 4-3. (PR AMQG

(9) Begin providing in FY 1995 supporting software
usabl e by prograns conforming to the HLA. (PR AMG

(10) Establish a common technical nmeans by fourth
quarter FY 1996 to test conpliance with the HLA. (PR AMG)

(11) Review all ongoing DoD M&S projects and/ or
progranms by second quarter FY 1997 for feasibility of immediately
adopting the HLA. If not immediately feasible, these reviews
shall establish the date by which each program shall conply. |If a
specific M&S project and/or programis unable to conmply with the
HLA, the devel opi ng Conponent nust report the reason(s) for non-
conpliance to the DDR&E. (PR: DoD Conponents)

(12) Establish an oversight mechani sm by second
quarter FY 1997 to nonitor MRS program progress towards conpliance
with the HLA. (PR USD(A&T))

(13) Establish a process in FY 1995 for discussing
architectural and related issues with the outside community; i.e.,
defense industry, the commercial sector, and academ a. (PR: DMsSQ

3. Sub-Qojective 1-2. Devel op conceptual nodels of the m s-
sion space (COWB) to provide a common starting point for con
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structing consistent and authoritative M&S representations, and to
facilitate interoperability and reuse of simulation conmponents.

a. Discussion. The CMMS is a first abstraction of the
real world and serves as a frame of reference for sinulation
devel opment by capturing the features of the problem space. Those
features are the entities involved in any m ssion and their key
actions and interactions. The CMMS is a simulation-neutral view
of the real-world, and acts as a bridging function between the
war fighter, who owns the conbat process and serves as the author-
itative source for validating CMMS content, and simnulation devel -
opers. Additionally, the CMMS provides a compn vi ewpoi nt and
serves as a vehicle for communicati ons anong warfighters, doctrine
devel opers, trainers, C41 devel opers, analysts, and sinulation
devel opers. Such a foundation allows all concerned parties to be
confident that DoD sinulations are founded in operational realism

(1) The simulation devel opment process diagranmed in
Figure 4-4 depicts a flow fromthe real world to sinulation, a
software representation of that world. Each sinulation devel oper
nmust start by assenbling an understandi ng of how the operating
forces performtheir mssion. This process is acconplished each
time a sinmulation is devel oped. The devel oper perforns a front-
end anal ysis of the problem space, selecting the aspects of the
real world to be represented and their resolution. While in the
desi gn phase, having selected those inportant aspects of the real
world to nodel, the developer iterates back to the real world for
addi tional information (e.g., greater detail, sequences, tinme to

perform.

(2) Currently, there are two serious problems with
t he manner in which this sinulation devel opment process is exe-
cuted: 1.) different developers rely on different sources for the
same information, yielding inconsistent pictures of the real
world, and 2.) the information, obtained at considerabl e expense,
is not maintained for use in future sinmulations. The CMVS wi |
require reliance on authoritative sources and serve as the neans
for capturing, sharing, and evolving this information. As an
automat ed representation of the real world, the CMMS will provide
a conmmon, easily accessible, authoritative starting point for
design activity relating to Objectives 2, 3, and 4, and facilitate
interoperability and reuse anong sinmul ati ons.

b. |ssues:

(1) Process for further defining, evolving, and
mai nt ai ni ng the CMVBs.

(2) Level of detail to which the OWBs nust be
devel oped.

(3) Determnation of appropriate classification
schema that facilitates information integration and reuse.
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Simulation Development Process
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Real World CMMS Front E_nd Implementation
Analysis
Simulation-independent Simulation-dependent

Figure 4-4. Sinul ation Devel opnent Process

(4) Availability of docunmentation and ot her
aut horitative sources describing the m ssion-space functions.

(5) Devel opnent responsibilities and fundi ng.
(6) Requirenents to allow distributed devel opnent.
(7) Determnation of software tools.

(8) Omnership, authentication, and mai ntenance of

c. Actions:

(1) In FY 1995 form CWB techni cal support team
conduct research, and begi n devel opnent of initial CWS prototype
| everagi ng work from ot her sources. (e.g., Joint Mssion Essentia
Task List, Universal Joint Task List (WTL)). (PR DWVBO

(2) In 1st quarter FY 1996, define CWHS technical
framework. (PR DWVBO)

(3) In FY 1996, devel op CWHEb software environnent and
support ongoing CWHB activities by sinulation devel opers. (PR
DVBO)

(4) In FY 1996, incorporate existing conceptua
nodel s (including process nodels) into the OWS as feasible. (PR
DVBO)

(5) Beginning in FY 1996, sinulation devel opers
voluntarily build their conceptual nodels in accordance with the
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CWB technical framework and provide themto DVBO for integration
into the DoD-wi de GWB. (PR Conponents)

(6) In FY 1997, conplete initial version of CW5S
mai ntain and evol ve CWS5S on a continuing basis, and support
ongoi ng Conponent CMVB projects. (PR DVBO

4. Sub-(hjective 1-3. Establish data standards to support
common representations of data in nodels and sinul ations.

a. D scussion. Data is critical to M&S. |In the data
area, the overarching objective is to enable data suppliers to
provide the comunity affordable, tinely, verified, and validated
data to pronote reuse and sharing of data, interoperability of
nodel s and sinulations, and inproved credibility of M&S results.
The policies, procedures, and nethodol ogi es for data standards
form general guidance for data used in environnmental, systens and
human behavi or representations (Qojectives 2, 3, and 4, sections
C, D, and E)

b. |ssues:

(1) The need to establish data standards (e.g., data
el enment definitions, data dictionary, data nodels, etc.) in
conpliance wi th DoD policy.

(2) The lack of DoD gui dance on the establishnment of
data standards for conplex data (e.g., probability of hit and/or
kill, images, road networks), nonenclature and synbol ogy.

(3) The need to define requirenents for supporting
data and data standards in the distributed MSRR system

c. Actions:

(1) Establish data nmodeling and standardi zati on
efforts in the M&S community in conpliance with DoD Policy.
Ongoi ng. (PR: DMSO)

(2) Develop extensions to data standards to include
nonencl ature, synbol ogy, and conpl ex data standards. |ssue
initial M&S policy and procedures for data standards in FY 1996,
conpl ex data standards in FY 1996, nonencl ature and synbol ogy
standards in FY 1997. (PR DVBO

(3) Develop the requirenents for supporting data and
data standards in the MSRR systemby third quarter FY 1996. (See
Sub- obj ective 5-3, subsection F.4.) (PR DWVBO

C. OBIJECTIVE 2. Provide tinely and authoritative representations
of the natural environnent.
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NOTE: WW&A, resource repositories, and configuration control
are addressed in (bjective 5, section F.

1. D scussion. Mdels of mlitary operations depend on in-
teraction wth representations of the natural environnent includ-
i ng permanent and sem - per manent man-nade features. Further
realistic representation of mlitary operations requires integra-
tion of weapons effects and resulting environnents. This requires
authoritative three-di nensional representations of the terrain,
oceans, atnosphere, and space to include environnmental quality
i ssues (e.g., conservation, pollution prevention). These repre-
sentations are conplex in design and require significant funds and
time to build. Therefore, the conplexity should be comensurate
with the simulation’s functional requirenent for detail given the
scope of what is being nodeled. Additionally, environnental
representations nust be seanless in terrain, ocean, atnosphere,
and space boundary regions to present fully integrated data for
M&S use. For exanple, M&S in the littoral region!* can require
hi gh resolution interface between terrain, oceanographic, and
at nospheric data and anong process nodels of beach trafficability,
| ocal atnospheric effects, tides, waves, surf, and sedinent trans-
port. Because resource constraints prevent having current world-
wi de representations avail able off-the-shelf, a suitable, cost-
ef fective process nust be established to provide "just-in-tine"
production of these representations.

a. Terrain representation includes the configuration,
conposition, and representation of the surface of the earth, in-
cluding its relief, natural features, pernmanent or sem - permanent
man- nade features, and related processes. Terrain representation
i ncludes terrain coverage including seasonal and diurnal variation
such as grasses and snow, foliage coverage, tree type, and shadow.
The terrain surface includes inland waters, and the sea fl oor bot-
tomto the 20 nmeter depth curve. The representation also includes
the mutual interaction of dynam c phenonena and the terrain.

b. Qceanographic representations include data on the
ocean bottom (e.g., depth curves and bottom contours) as well as
processes required to nodel the natural and man- nmade changi ng
surface (e.g., sea state) and sub-surface (e.g., tenperature,
pressure, salinity gradients, acoustic phenonena) conditions.

c. Atnospheric representations are developed in a zone
fromthe earth's surface to the upper boundary of the troposphere
and i ncl ude:

(1) Particulate and aerosol data on haze, dust, and
snoke (to include nuclear, biological, and chemcal effects)

" Thelittoral region is defined as 1) Seaward - the area from the open oceans to the shore that must be controlled

to support operations ashore; 2) landward - the areainland from the shore that can be supported and defended
directly from the sea.
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(2) Data on fog, clouds, precipitation, w nd, con-
densation (humdity), obscurants, contam nants, radiated energy,
tenmperature, and illum nation.

(3) Process nodels for generating, noving, dispers-
i ng, and di ssi pating atnospheric phenonena in four-dinmensi onal
(i.e., three-dinmensional spatial |ocation over tine) represen-
tations of both natural and nodified environments (to include the
ef fects conventional, nuclear, chemcal, biological, and other
weapons and/or coll ateral effectsl)

d. lonosphere and space representations are devel oped be-
yond the upper boundary of the troposphere. These representations
nmust include data on neutral and charged atom c and nol ecul ar par -
ticles (including their optical properties) and the processes re-
qui red to nodel transatnospheric and exoat nmospheric ballistics,
orbital dynam cs, el ectromagnetic phenonena, aerospace, and astro-
dynam c rel ationships. Effects on satellite and spacecraft per-
formance and conmuni cati ons caused by natural and human i nduced
changes in the geonagnetic field and the presence of charged
particles nust be portrayed accurately.

2. Sub-Qhjective 2-1. Provide tinely and authoritative
representations of the terrain.
a. |ssues:

(1) Definition of user comunity requirenents in
terns of the required feature data content, |evels of resol ution,
accuracy, and fidelity for terrain representation.

(2) Devel opnent of standard, correlated terrain
representations at nultiple |l evels of detail.

(3) Availability of source data (e.g., inmagery from
over head systens).

(4) Coordination of terrain representation production
to reduce costs and i nprove data consistency and quality.

(5) Devel opnent of a cost-effective capability to
rapi dly produce standardi zed terrain data to neet Conponent needs,
including the requirenents of UCCs to support short-notice oper-
ational planning and m ssion rehearsal .

(6) Devel opnent of standard representations of ter-
rain processes (e.g., thernodynam c and hydrol ogi ¢ nodel s, soi
strength, slunp) and seasonal changes (e.g., foliage, ground
cover, and reflectance).

' Waeapons and collateral effects environments include both the physical effects resulting from weapon detonations

and accidents/incidents potentially associated with the generation, transport, and weapons employment of
nuclear, biological, and chemica materialsin war and in OOTW.
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(7) Devel opnment of a capability to represent terrain
changes dynamically (e.g., weapons and/or collateral effects,
craters, earth noving, damage to structures), and diurnal changes
(e.qg., illumnation, shadows, tenperature, and refl ectance).

(8) Devel oprrent of standard nethods to |ink nodel s
and simulations that use terrain data of differing resolution.

(9) The production of geo-typical, vice geo-specific,
terrain representations for training exercises.

(10) The accessibility and reuse of three-dinensional
nodel s of typical cultural features (e.g., buildings, bridges).

b. Actions:

(1) Develop authoritative terrain prototype data sets
to support MBS activities. (PR Executive Agent - DVA)

(a) Select geographic areas for prototyping by
the third quarter of FY 1995.

(b) Specify the data resolution |evels,
fidelity, and accuracy required to support major MS functi onal
areas in FY 1995.

(c) Develop data dictionaries in FY 1996 for the
feature content and attribution requirenents of each M&S
resol ution |evel.

(d) Define in FY 1996 the data structure, coding
and attribution schene, synbol ogy, and netadata requirenents.

(e) Cenerate prototype terrain data sets over
sel ected geographi c areas by second quarter FY 1996.

(2) Once devel oped, nake all terrain representations
avail able to the M&S comunity through the resource repository
system Initiated in FY 1995. Ongoing. (PR Executive Agent -
DVA)

(3) Denonstrate rapid terrain data generation capa-
bility for all specified M&S resolution levels fromcontrolled
(all-source) inmagery and intelligence sources. (PR Executive
Agent - DMA)

(a) In FY 1995, determ ne expected availability
of source data and devel op plans to neet any antici pated shortfal
by appropriate liaison. (PR Executive Agent - DVA)
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(b) Sel ect geographic areas and target MS
programnms for prototyping rapid terrain database generation in FY
1995.

(c) Denonstrate conputer-assisted feature ex-
traction frommultiple-source imagery, with data generalization
techni ques applied to generate nultiple database resolution |evels
fromsingle pass extraction in FY 1996.

(d) Denonstrate an initial capability in FY 1996
to produce, within 1 week, standard terrain data to neet MS
functional area requirenments contained within a nonminal 2500 kn?
ar ea.

(e) Denonstrate in FY 1997 the capability to
produce standard terrain data to neet M&S functional area require-
ments contained within a nomnal 2500 kn? area (with three-dinen-
sional terrain, including three-dinensional man-nmade features,
reasonably attributed), within 72 hours.

(4) Nom nate data exchange standards to Assi stant
Secretary of Defense for Conmmand, Control, Comunications and

Intelligence (ASD(C31)), as required in FY 1996. (PR Executive
Agent - DMA)

(5) Denonstrate the capability to generate and/or
receive and apply data updates to standard terrain representa-
tions, and docunent the configuration control process required in
FY 1996. (PR Executive Agent - DWVA)

(6) Develop authoritative terrain process representa-
tions, to include the interface with atnospheric and oceanographic
effects (e.qg., littoral regions), for selected M&S functi onal
areas. (PR Executive Agent - DVA)

(a) Docunent terrain process representations in
exi sting weapons effects and vehicle nobility nodels to establish
t he baseline for subsequent specification of standard terrain
process representations in FY 1995 (PR ARPA

(b) Establish standard process representations
of soil nechanics for weapons effects, engineering earthworks, and
ground vehicle nobility in FY 1996.

(c) Establish an enhanced set of standard ter-
rain process representations (e.g., thernodynam c and hydrol ogic
nmodel s) in FY 1997.

(7) Develop capabilities for dynamc terrain. (PR
Executive Agent - DMA)
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(a) Establish standard capabilities for nulti-
state objects (e.g., damaged structures, changes in vegetation) in
FY 1996.

(b) Establish initial capabilities for dynam c
terrain in FY 1997,

(c) Devel op standard process representations for
dynamc terrain in FY 1998.

(8) In FY 1997, devel op a standard net hodol ogy for
i nterconnecting simulations (live, virtual, and constructive) that
use terrain nodels of differing resolution. (PR Executive Agent
- DVA)

3. Sub-Ohjective 2-2. Provide authoritative representations
of the oceans.

a. | ssues:

(1) Definition of user community requirenments in
terms of the required data content, |levels of resolution,
accuracy, and fidelity for ocean representation.

(2) Availability of source data (both bottom condi -
tions, surface data, and the water columm).

(3) Devel opnment of standard, correlated, represen-
tations of the oceans.

(4) ldentification and devel opnent of coordinated,
cost-effective capabilities to produce certified oceanographic
dat a.

(5) Devel opnent of authoritative process representa-
tions for the oceans to include natural and man- nade effects.

(6) Devel opnment of a capability to interoperate and
scal e oceanographi ¢ nodel s.

b. Actions:

(1) Determne expected availability of source data
and devel op plans to neet any anticipated shortfall by appropriate
liaison in FY 1996. (PR Executive Agent - TBD)

(2) Develop authoritative oceanographic prototype
data sets to support MS activities. (PR Executive Agent - TBD)

(a) Select geographic areas in FY 1996 (as
required for littoral region interaction) and oceanographic
condi tions for prototyping.
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(b) Specify the data resolution levels, fideli-
ty, and accuracy required to support MRS functional areas in FY
1996.

(c) Develop data dictionaries for the feature
content and attribution requirenments of each appropriate MS

resolution level in FY 1996.

(d) Define, in FY 1996, the data structure,
coding, and attribution scheme, synbol ogy, and netadata
requi rements.

(e) GCenerate oceanographic prototype data sets
in FY 1996.

(3) Once devel oped, make all ocean representations
available to the M&S community through the resource repository
system Initiate in FY 1996. Ongoing. (PR Executive Agent -
TBD)

(4) Nom nate data exchange standards to ASD(C3I), as
required in FY 1996. (PR Executive Agent - TBD)

(5) Denmpnstrate the capability to generate and/or re-
ceive and apply data updates to standard oceanographi c databases
fromnultiple sources and docunent the configuration control pro-
cess required in FY 1997. (PR Executive Agent - TBD)

(6) Develop authoritative oceanographic process rep-
resentations to include the interface with associated terrain and
at nospheric effects (e.g., littoral region shoreline, bottom and
wi nd conditions) for selected M&S functional areas. (PR
Executive Agent - TBD)

(a) Define an initial set of standard and dy-
nami ¢ process representations for the ocean environnment in virtual
and constructive simulations in FY 1997.

(b) Establish enhanced standard oceanographic
process representations in FY 1998.

(c) Define and devel op process representations
for natural and man-nmade perturbati ons on oceanographic represen-
tations in FY 1998.

(7) Devel op a standard net hodol ogy for understanding
and managi ng the effects of interconnecting sinulations using
oceanographic nodels of differing resolution in FY 1998. (PR
Executive Agent - TBD)

4. Sub-(bjective 2-3. Provide authoritative representations
of the atnosphere.

a. | ssues:
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(1) Definition of user conmunity requirenments in
terms of the required data content, |evels of resolution, accuracy
and fidelity for atnospheric representations.

(2) Availability of source data.

(3) Devel opment of standard, correlated, data repre-
sentations of the atnmosphere.

(4) ldentification and devel opnment of coordi nated,
cost-effective capabilities to produce certified atnospheric data.

(5) Devel opment of authoritative process representa-
tions for the atnosphere to include natural and man- made effects.

(6) Devel opment of a capability to interoperate and
scal e at nospheric nodel s.

b. Actions:

(1) Determ ne expected availability of source data
and devel op plans to neet any anticipated shortfall by appropriate
liaison in FY 1996. (PR Executive Agent - TBD)

(2) Devel op authoritative atnospheric prototype data
sets to support M&S activities. (PR Executive Agent - TBD)

(a) Select geographic areas in FY 1996 (as
required for littoral region terrain and ocean interaction) and
at nospheri c—condi ti ons for prototyping.

(b) Specify the data resolution |evels,
fidelity, and accuracy required to support MRS functional areas in
FY 1996.

(c) Develop data dictionaries for the feature
content and attribution requirenments of each appropriate MS
resolution level in FY 1996.

(d) Define, in FY 1996, the data structure,
codi ng, and attribution scheme, synbol ogy, and netadata
requi rements.

(e) GCenerate atnospheric prototype data sets by
second quarter FY 1996.

(3) Once devel oped, make all atnospheric representa-
tions available to the M&S community through the resource reposi-
tory system Initiate in FY 1996. Ongoing. (PR Executive Agent
- TBD)
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(4) Nom nate data exchange standards to ASD(C3I), as
required in FY 1996. (PR Executive Agent - TBD)

(5) Denmpbnstrate the capability to generate and/ or
receive and apply data updates to standard at nospheric databases
fromnmultiple sources and docunment the configuration control
process required in FY 1997. (PR Executive Agent - TBD)

(6) Devel op authoritative atnospheric process
representations to include the interface with associated terrain
effects (e.g., littoral regions) for selected M&S functi onal
areas. (PR Executive Agent - TBD)

(a) Define an initial set of standard and
dynam ¢ process representations for the atnospheric environment in
FY 1998.

(b) Establish enhanced standard atnospheric
process representations in FY 1998.

(c) Define and devel op process representations
for natural and man- made perturbations on atnmospheric
representations in FY 1998.

(7) Develop a standard met hodol ogy for understandi ng
and managi ng the effects of interconnecting sinulations using
at nospheric nodels of differing resolution in FY 1998. (PR
Executive Agent - TBD)

(8) Devel op authoritative representations of
conventional, nuclear, chem cal, biological, and other weapon
effects. Initiate in FY 1996; conplete in FY 1998. (PR Executive
Agent - TBD)

5. Sub-Qhjective 2-4. Provide authoritative representations
of space.

a. | ssues:

(1) Definition of user conmunity requirenments in
terms of the required data content, levels of accuracy, fidelity,
precision, and resolution.

(2) Devel opment of interoperable, internally consis-
tent interfaces with other environmental representations.

(3) Availability and internal consistency of aero-
space and astrodynani cs source dat a.

b. Actions:

(1) Determ ne current availability, expected devel o-
pment schedul es, and cost of appropriate source data and devel op
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pl ans to neet any anticipated shortfall through appropriate |ia-
ison by FY 1997. (PR Executive Agent - TBD)

(2) Develop authoritative natural and manmade
aerospace prototype data sets. (PR Executive Agent - TBD)

(a) Select specific transatnmospheric and space
environmental regimes and conditions for prototyping in FY 1996.

(b) Specify data accuracy, resolution |evels,
fidelity, degrees of precision, and formats required to support
M&S functional areas by FY 1997.

(c) Devel op, by FY 1997, data dictionaries de-
scribing |l ocation, feature content, |ineage, current status, and
attribution information for all aerospace data and data sets, in-
cluding their relationship to each M&S resolution |evel and the
particul ar portions of aerospace and astrodynam c environnent al
representation to which they apply.

(d) Define the data structure, coding and attri-
buti on schenme, synbol ogy, and netadata requirenments by FY 1997.

(e) Create an analytically useful depiction of
t he space environment by FY 1997.

(f) Denpnstrate rapid, accurate, conputer-assis-
ted electronic, infrared, and radar data generation, nodeling and
di spl ay capabilities at all specified M&S resol ution |levels using
controlled (all-source) imagery and intelligence information by FY
1997.

(3) Once devel oped, make all space representations
avai lable to the M&S community through the resource repository
system Initiate in FY 1996. Ongoing. (PR Executive Agent -
TBD)

(4) Nomi nate data exchange standards to ASD(C3I), as
required, by second quarter FY 1996. (PR Executive Agent - TBD)

(5) Denmpbnstrate the capability to generate and re-
ceive data updates fromnultiple sources, and apply them to data-
bases supporting engi neering-grade synthetic environnents (includ-
ing full documentation of all appropriate configuration contro
and certification processes) by FY 1998. (PR Executive Agent -
TBD)

(6) Develop authoritative aerospace and astrodynamni c
process representations for selected M&S functional areas and
synthetic environments. (PR Executive Agent - TBD)
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(a) Define standard and dynani ¢ aerospace and
astrodynami c process representations by FY 1998.

(b) Establish enhanced standard aerospace and
astrodynani ¢ process representations, consistent with al
appropriate synthetic environments by FY 1999.

(c) Adapt appropriate dynam c environnenta
depiction nethods, including internally consistent spatial franes
of reference, to networks of nodels and conmplex interactive
simul ati ons by FY 1998.

(7) Devel op a standard nethodol ogy for understanding
and managi ng the space-related effects of interconnecting sinula-
tions within aerospace and astrodynam c synthetic environnment al
representations of differing resolution, scale, and scope by FY
1999. (PR Executive Agent - TBD)

D. OBJECTIVE 3. Provide authoritative representations of
syst ens.

NOTE: VV&A, resource repositories, and configuration
control are addressed in Objective 5, section F.

1. Discussion. Systems include U S., Allied, Coalition,
and threat major platforms, weapons, sensors, units, life support

syst ens, cH systenms, and | ogistics support systenms. Authori-
tative representations of systems require nodels of the systens
and their associ ated parameters which together provide V&V
performance | evels across a variety of conditions. 1In the
aggregate this is a very large task and, for sone systems (e.g.,

c4), a very difficult one.

2. | ssues:

a. Developnment of community standards (e.g.,
resolution, fidelity) for specifying representations of systens
for use throughout the life-cycle of systens.

b. Coordination of M&S devel opnent prograns to cost-
effectively provide the required popul ati on of system
representations.

C. Devel opnent of acceptable algorithns for
aggregating representations of single systens into groups of
entities that cooperate as a unit.

d. Disaggregation of aggregated representations.

3. Actions:
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a. ldentify initial comon object classes for repre-
senting systens beginning with platformrepresentati ons, by second
quarter FY 1996. (PR: EXCI MS)

b. As part of the architectural prototype efforts de-
scri bed under Objective 1, build exanples, in FY 1995, of selected
prototype classes of objects representing systens. (PR AMG

c. Assign Executive Agent devel opnment responsibility
for common object classes (e.g., vehicles, aircraft, mssiles,
spacecraft), on the basis of current responsibility for real-
wor |l d, physical entities by fourth quarter FY 1996. (Note: owning
organi zations maintain responsibility for each specific exanple
within an object class.) (PR USD(A&T))

d. Develop the system nodels and sinul ations required
to satisfy the full range of DoD needs. Conpile initial require-
ments by third quarter FY 1996; assign responsibilities by FY

1997. (PR DoD Conponents)

e. Once devel oped, make all system representations
available to the M&S community through the resource repository
system Initiate in FY 1996. Ongoing. (PR DoD Conponents)

f. Devel op nethodol ogi es, techniques, and al gorithnms
by FY 1997 to facilitate inmplenentation of aggregated representa-
tions of entities and di saggregati on of higher-Ilevel representa-
tions into entities. (PR To be determ ned (TBD))

E. OBJECTIVE 4. Provide authoritative representations of human
behavi or.

NOTE: VV&A, resource repositories, and configuration control
are addressed in Objective 5, section F

1. Discussion. Representations of humans and their behavior
i ncl ude human capabilities and |limtations; individual and group
performance; effects of organizational configuration and environ-
ment on performance; conmand, control and communi cations; and doc-
trine and tactics. M ssions include conbat operations, OOTW
(e.g., peace-keeping, humanitarian relief, drug interdiction), and
production and |l ogistics with specific attention to joint
operations.

2. Sub-objective 4-1. Develop authoritative representations
of individual human behavior. 1

a. | ssues:

' Individual behavior includes both physiological and cognitive processes under varying situations and

environmental conditions (e.g., morale, fatigue, stress, fear, and unpredictable behavior).
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(1) Extension of existing nodels of conbat operations
to include individual conbatants.

(2) Devel opment of generic models of individual human
capabilities, limtations, and performance (physiological and
psychol ogi cal ).

(3) Devel opnment of the capability to rapidly
construct nodels of individual human behavi or for specific
applications on demand.

b. Actions:

(1) Establish baseline behavioral nodel architectures
and representational approaches by fourth quarter FY 1996. (PR
TBD)

(2) Establish a conmon behavi oral nmodel architecture
by forth quarter FY 1997. (PR: TBD)

(3) Issue guidelines for the devel opnent of accred-
ited behavioral representations of individual conbatants by second
quarter FY 1997. (PR TBD)

(4) Devel op operational definitions of behaviora
vari abl es1” and categories?® relevant to individual humans, and
establish requirenments and priorities for nodeling these aspects
of individual human behavior. Initiate in FY 1996. Conplete by
fourth quarter FY 1997. (PR TBD)

(5) Develop initial prototypes of selected generic
conponents, specified in ternms of the above behavioral vari ables
and categories, for nodels of individual human behavior in FY
1997. (PR: TBD)

(6) Once devel oped, make all representations of
i ndi vi dual human behavi or available to the M&S comrunity through
the resource repository system Initiate in FY 1996. Ongoi ng.
(PR TBD)

(7) Develop standardized interfaces to facilitate the
reuse of generic nodel conponents in different nodels of individ-
ual human behavi or by FY 1997. (PR: TBD)

(8) Develop guidelines and a net hodol ogy for assess-
ing requirements for nmodeling individual humans in M&S applica-
tions. Provide interimguidelines in FY 1996, final guidelines in
FY 1996. (PR: TBD)

17 Behaviora variablesinclude level of fidelity, resolution, and performance measures
18 Behavioral categoriesinclude sensory, perceptual, physical, cognitive, social, and emotional behaviors.
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(9) Develop tools and techniques to significantly im
prove existing capabilities to acquire know edge about individual
human performance by FY 1998. (PR TBD)

(10) Devel op model s of individual human behavi or using
generi c nmodel conponents. Integrate models of human behavior into
conmbat model s and ot her applications. Initiate in FY 1997,
ongoi ng. (PR TBD)

3. Sub-objective 4-2. Develop authoritative representations
of the behavior of groups and organizations.

a. | ssues:

(1) Extension of existing nodels of conbat operations
to cover friendly, threat, and neutral forces over all |evels and
functional areas.

(2) Devel opment of generic representations of the be-
havi or of groups and organi zati ons or nodeling a wide variety of
potenti al adversaries and non-conbatants (e.g., insurgents, ter-
rorists, drug cartels). This al so includes social, political, or
econom ¢ behaviors that may be required to adequately portray
OoTW

(3) Devel opnment of the capability to rapidly con-
struct nodels of group and organi zati onal behavior for specific
applications on demand.

b. Actions:

(1) Issue guidelines for the devel opnent of accredit-
ed behavioral representations of friendly, neutral, and hostile
force organizations in FY 1996. (PR TBD)

(2) Establish requirements and priorities for nodel -
ing OOTWin FY 1996. (PR: TBD)

(3) Develop representations of C3l structures and
processes for mlitary and non-mlitary organizations. Initiate
in FY 1995; conplete in FY 2000. (PR TBD)

(4) Develop operational definitions of behaviora
vari abl es and categories relevant to groups and organi zati ons, and
establish requirenents and priorities for nodeling these aspects
of group and organi zati onal behavior. Initiate in FY 1996.
Conpl ete by fourth quarter FY 1997. (PR TBD)

(5) Develop initial prototypes of selected generic
conponents, specified in terms of the behavioral variables and

19 Group and organizational behavior addresses group dynamics, leadership, team decision processes, doctrine, and
tactics.
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categori es devel oped in Action E.3.b.(4) above, for nodels of
group and organi zati onal behavior in FY 1996. (PR TBD)

(6) Once devel oped, make all representations of group
and organi zati onal behavi or available to the M&S community t hrough
the resource repository system Initiate in FY 1996; ongoing.

(PR: TBD)

(7) Develop standardized interfaces to facilitate the
reuse of generic nodel conponents in different nmodels of group and
organi zati onal behavi or by FY 1997. (PR TBD)

(8) Devel op guidelines and a nethodol ogy for
assessing requirenents for nodeling groups and organi zations in
M&S applications. Develop interimguidelines in FY 1996, fina
gui delines in FY 1997. (PR TBD)

(9) Devel op tools and techniques to significantly
i nprove existing capabilities to acquire knowl edge about group and
organi zati onal performance by FY 1998. (PR TBD)

(10) Devel op nodel s of group and organi zati onal
behavi or using generic nodel conmponents. |Integrate nodels of
group and organi zati onal behavior into conmbat nodels and other
applications. Initiate in FY 1997; ongoing. (PR TBD)

F. OBJECTIVE 5. Provide a M&S infrastructure to neet devel oper
and end-user needs.

1. Discussion. The M&S infrastructure consists of Conponent
M&S systems and applications; VV&A;, policy, procedures and
support; resource repositories; comunications; and a managenment
organi zation to coordi nate use of MS resources.

2. Sub-objective 5-1. Field M&S systens in adequate nunbers
to nmeet end-user needs

a. |ssues:
(1) Identification of MS requirenents.
(2) Total MRS system costs to support DoD Conponents.

(3) Acquisition and fielding of the appropriate
nunbers and types of M&S by Conponents to satisfy overall DoD
capability needs.

(4) Increasing the utility of existing and future
model s and sinmul ati ons by maki ng them DI S-conpl i ant.

b. Actions:
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(1) Identify M&S cost drivers and devel op cost-
effective fielding options by FY 1997. (PR DoD Conponents)

(2) Establish Conponent MS requirements, with due
regard for the needs of the entire DoD. Ongoing. (PR DoD
Conponent s)

(3) Report Conponent M&S requirenments in terns of
capability and accessibility, in each of the three functiona
areas (training, analysis, acquisition), to DMSO within 6 nonths
of the publication of this DoD M&S Master Plan, and update this
report as changes occur. (PR DoD Conponents)

(4) Plan, program and budget for the fielding and
i nterconnection of nodels and simulations. Ongoing. (PR DoD
Component s)

(5) Phase out obsol escent M&S systenms and research
programs. Ongoing. (PR DoD Conponents)

3. Sub-objective 5-2. Devel op net hodol ogi es, standards, and
procedures for the VWW&A of nodels and simulations and the VW&C of
dat a.

a. Discussion. V&V of nodels, simulations, and data are
essential to gain the confidence of user organizations that MRS
outcomes are representative of the real world, that they are rea-
sonably correct, and that the nodels and sinulations are accept-
able for a specific purpose. V&V should be performed during the
devel opment of M&S and as part of M&S life-cycle managenent.
Users nust al so properly accredit or certify each nodel, simla-
tion, or data set as a prerequisite to its enploynent for each
specific application.

b. | ssues:

(1) Devel opment of standards and procedures for V&V.

(2) Devel opnment of standards and procedures for
accreditation.

(3) Devel opment of standardi zed automated tools to
support VV&A.

(4) Devel opnment of data certification standards and
procedures, to include netrics to describe data quality.

(5) Maintenance of the history of VV&A and VV&C
activities and their results.

c. Actions:
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(1) Publish a DoD docunent establishing policy and
assigning responsibilities for VV&A of M&S. Coordinate in FY
1995. Promulgate in FY 1996. (PR USD(A&T)

(2) Develop prototype applications of VW&A to assess
the trade-offs between the cost and time required for VV&A (using
varying procedures) of M&S in various categories and the M&S
i mprovenment achi eved under varying nodel circunstances (such as
the maturity and conplexity of the nodels). Performpilot VV&A
efforts in FY 1995 and FY 1996. (PR MSWG)

(3) Establish general VV&A standards and procedures
for M&S applications and specific standards and procedures as
required for each M&S category in FY 1996. (PR USD(A&T))

(4) Provide on-call technical support services to
accreditation authorities beginning in FY 1996. (PR DMSO)

(5) Publish a DoD docunent setting policy and
assigning responsibilities for VV&C of data; coordinate in FY
1996; promulgate in FY 1997. (PR USD(A&T))

(6) Establish VV&C standards and procedures for MRS
applications in FY 1996. (PR USD(A&T))

(7) Develop metrics for measuring data quality by
fourth quarter FY 1996. (PR DMSO)

(8) Once VV&A or VV&C has been perforned, make histo-
ries of activities and results available to the M&S community
t hrough the resource repository system |Initiate in FY 1996.
Ongoing. (PR DoD Components)

4. Sub-objective 5-3. Provide a repository systemto
facilitate devel oper and end-user access to M&S resources.

a. D scussion. The Departnment of Defense nust establish
a distributed MSRR® systemto efficiently and effectively provide
the community with tinmely, verified, and validated data, netadata,
al gorithms, nodels, sinmulations, and tools. The MSRRs should al so
provi de background information (e.g., nodel assunptions, source of
data, classification of data, range of validity of algorithnmns,
W&A and/or VV&C history). This will pronote reuse and sharing of
M&S resources and will inprove credibility of M&S results. The
repository will provide tools for configuration managenment and for
accessing, browsing, and retrieving M&S resources.

b. | ssues:

% The Modeling and Simulation Resource Repository system is afunctionally oriented, internetted, distributed

system for sharing and maintaining models, simulations, data, metatdata, algorithms, and tools.
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(1) Access and reuse of M&S resources across the
Depart nent of Defense.

(2) Ildentification of authoritative data sources for
M&S resources.

(3) Configuration control of MS reusabl e resources
(e.g., data, algorithms, nmodels, sinmulations, tools).

(4) Ildentification of data security requirenents.

c. Actions:

(1) Develop a distributed MSRR system providing: (a)
directories/catal ogs; (b) data standardization resources (e.g.,
process and data nodels, data dictionary); (c) reusabl e data,
al gorithms, nodels and sinulations; and (d) tools for browsing and
accessing, linking across resources, configuration managenment,
etc. Develop an unclassified interim MSRR (i MSRR) repository
systemin FY 1995; classified iMSRR in FY 1996. Conpl ete Baseline
| System FY 1997; provide Baseline Il System FY 1998. Initiate
DoD-wi de distribution in first quarter FY 1999. (Repository
requi rements for authoritative representations of the environnent,
systenms, humans and their behavior are being provided under
Obj ectives 2, 3, and 4, sections B., C., and E.) (PR DMSO)

(2) Develop a M&S taxonomy for use in identifying au-
thoritative data sources. Establish responsibilities and provide
a directory to authoritative data sources as part of the MSRR
Initial directory and assignnent of responsibilities will be
conpleted in FY 1995. (PR DMsSO)

(3) Define specific M&S data security requirenents
for access across repositories in FY 1996. (PR DMSO)

(4) Develop configuration control procedures and
tools to access, modify, and update the resources (e.g., process
model s, data nmodels, directories, data, algorithnms, npdels and
simul ations, authoritative data sources) in the MSRR  Prototype
by FY 1997; provide linmited operational capability by second
quarter FY 1998. (PR DMSO)

5. Sub-objective 5-4. Provide a comrunications infrastruc-
ture adequate to neet MRS user needs.

a. | ssues:

(1) Transition of the current DSI to an operationa
service with inproved reliability and increased bandwi dth.

(2) Utilization of Defense Information infrastructure
and commerci al comuni cation services.
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(3) Utilization of radio frequency (RF) comruni ca-
tions (e.g., satellite communications, Single Channel G ound
Airborne Radi o System International Maritine Satellite) to

support M&S and its interface with cH syst ens.

_ (4) Accommodation of |arge nunmbers of operationa
users involved in large nunbers of sinultaneous sinulation
exerci ses.

(5) Utilization of inproved encryption devices under
devel opment by Nati onal Security Agency to provide higher capacity
t han those currently used on the DSI.

(6) Inplenmentation of MS.

b. Actions:

(1) Provide DSI communications services to ensure
t hat M&S user needs are net. Ongoing. (PR ASD(C3I))

(2) Broaden the range of alternative comunications
means to support the M&S community, including commercial services

and RF links. Ongoing. (PR ASD(C31))

(3) Obtain appropriate encryption devices to support
classified M&S. Ongoing. (PR DoD Conponents)

(4) Advocate M&S requirenments in the devel opnent of
emer gi ng communi cations standards (e.g., nulticasting and resource
reservation). Ongoing. (PR DMSO)

(5) Provide MLS to link simulation participants in FY
1999. (PR ASD(C3l))

6. Sub-objective 5-5. Provide operational support for the
effective, efficient, and responsive application of world-w de
simul ation capabilities to neet user (e.g., operating forces,
acqui sition managers, staff anal yst) needs.

a. Dy scussion: There is a need for a central organiza-
tion to advise users of M&S suitability, to coordi nate M&S asset
availability, to provide useful information on MS support re-
qui rements and practices, and to coordi nate user requests for MS
assets in support of m ssion needs.

b. | ssues:

(1) Coordinated utilization of DoD s simulation
assets.
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(2) Coordination of support for the planning, set-up,
and execution of MS supported activities in an operationally
responsi ve, cost-effective manner.

(3) Establishment of a central activity for obtaining
M&S support.

(4) ldentification of requirements to conduct
di stributed sinmulation exercises.

(5) Coordination of outside demands for M&S support
to mnimze the inpact on owning organi zati ons.

c. Actions:

(1) Establish a M&S Operational Support Activity
(MSCSA) as an operations support activity to coordinate
utilization of M&S assets anong DoD Conponents. The MSOSA wil
assi st M&S users in the planning, setup, execution, and nonitoring
of M&S events. Initiate study and coordination in FY 1995;
desi gnate responsi bl e organi zati ons by FY 1996; nake operationa
by FY 1997. (PR USD(A&T))

(2) Ildentify focal points for each Conponent to work
with the MSOSA to plan and coordi nate use of distributed
simul ati on assets. Ildentify in FY 1996. (PR: DoD Conponents)

(3) Ildentify notional requirenents for distributed
simul ati on exercises by FY 1997. (PR DoD Conponents)

G OQBIECTIVE 6. Share the benefits of MS.

1. Sub-objective 6-1. Quantify the inpacts of MS.

a. Discussion. Achieving the DoD M&S vision requires
nore than just providing technical capabilities. Users nust be
convi nced that MS support of their operations is both opera-
tionally effective and cost effective. Thus, it will be necessary
to anal yze and denonstrate the use of M&S to support specific
functional needs. Quantitative neasures of the benefits that
clearly denonstrate the inpact of M&S nust be devel oped. The
results will be dissem nated to the Departnment of Defense,

Congr ess, other governnment agencies, and industry.

b. 1ssue. Devel opnent of quantitative measures (e.g.,
readi ness impact, cost savings and effectiveness) of the benefits
of M&S to support investnent decisions.

c. Actions:

(1) Develop nmetrics to allow assessnent of the
utility of M&S in FY 1995. (PR: DoD Conponents)



DoD 5000.59-P

(2) Collect and anal yze data from ongoi ng efforts,
pl anned experinments, and denonstrations to assess the inpacts of
M&S. Initiate in FY 1995, and maintain as a continuing activity.
(PR: DoD Components)

(3) Establish the DoD-wi de inpact of MS based on
Component inputs from Action G 1.c.(2) above. (PR DMSO

2. Sub-objective 6-2. Education of potential MS users.

a. D scussion. Managers need to be educated about the
advant ages and di sadvantages of different MS applications and the
functions that they support. New users of nodels and sinul ations
need instruction on how to set up their own nodels and
si mul ati ons.

b. 1ssue. Expansion of user awareness and sharing of
i nformati on across the M&S community.

c. Actions:

(1) Conduct MS denonstrations addressing user needs.
Ongoi ng. (PR DoD Conponents)

(2) Expand the M&S Information Systemto include a
broad know edge base supporting the M&S community's devel opnment
efforts in FY 1996. (PR DMSO)

(3) Develop and maintain information papers and short
courses on M&S beginning in FY 1996. (PR DoD Conponents)

(4) Conduct and participate in sem nars, synposia,
and wor kshops on M&S. Ongoing. (PR DoD Components)

3. Sub-objective 6-3. Support bi-directional technol ogy
transfer with other governnment agencies, industry, and allied
nati ons.

a. Discussion. Technology transfer with other governnment

agenci es, private industry, and allied nations will pronote dual -
use and lead to inproved capabilities by both DoD and non- DoD
organi zations. Technol ogy transfer will be pronoted only when

appropriate and consistent with protection of U S. Government
proprietary intell ectual property and security policy.

b. lssues:

(1) Pronotion of faster and nmore extensive technol ogy
transfer with other governnment agencies, industry, and allied
nati ons.

(2) Establishment of international standards for MS.
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(3) Establishment of security policy regarding the
rel ease of nodels and data bases of U S. and threat capabilities.

c. Actions:

(1) Provide cost-effective, on-line access to tech-
ni cal information provided by the Conponents by fourth quarter FY
1996. (PR DMSO)

(2) Conduct regular and frequent technol ogy exchange
meetings beginning in FY 1996. (PR DoD Conponents)

(3) Invite other governnent agencies, industry, uni-
versities, and allied nations to observe or participate in MS
experi ments and denonstrati ons, sem nars, workshops, and
i nternational working groups (e.g., North Atlantic Treaty
Organi zati on Research Study Groups). Begin in FY 1995, and
mai ntain as a continuing activity. (PR DoD Components)

(4) Nom nate evolving DoD sinulation standards (e.g.,
DIS) for adoption by the International Standards Organi zation by
FY 1996. (PR: DDR&E)

(5) Provide representation to all standards
devel opnment bodi es potentially involving M&S (e.g., Object
Managenent Group, Open Systens Foundation, National Institute for
St andards and Technol ogy) by third quarter FY 1995 to ensure that
DoD needs are satisfied. (PR TBD)

(6) Devel op security policy guidance concerning the
rel ease of nmodels and data bases of U S. and threat capabilities
by fourth quarter FY 1996. (PR TBD)
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APPENDI X A

ACRONYNMS AND DEFI NI TI ONS

Al r Force Program Executive O fice/ Conbat Systens
Support

Headquarters USAF, Director for Modeli ng,
and Anal ysi s

Aggregate Level Sinulation Protocol

Archi tecture Managenent G oup

Advanced Research Projects Agency

Assi stant Secretary of Defense

ASD for Command, Control, Conmmunications and
Intelligence

ASD for Reserve Affairs

Command and Control Varfare
Command, Control, Communi cati ons,
Command, Control, Conmunications,
Intelligence

Conceptual Mdel of the M ssion Space

Def ense Acqui sition Board

Data Adm nistration Strategic Plan

Director of Defense Research and Engi neeri ng
Departnment of Defense Repository System

Def ense Intelligence Agency

Distributed Interactive Simnulation

Def ense Informati on Systens Agency

Dirctor, Joint Staff

Def ense Mappi ng Agency

Def ense Mbdeling and Sinmulation Ofice

Depart nment of Defense

Departnent of the Navy M&S Managenent O fice
Director, Qperational Test and Eval uation

Def ense Research and Engi neeri ng Network

Dat a and Repositories Technol ogy Wrking G oup
Def ense Sci ence Board

Def ense Simul ation Internet

Deputy Under Secretary of the Arny for Operations
Resear ch

Deputy Under Secretary of Defense

Si mul ati on

and Intelligence
Conput ers, and

DUSD for Readi ness

Executive Council for Mdeling and Simul ation
Functional Data Adm nistrator

Functi onal Wrking G oup

Fi scal Year

H gh-Level Architecture
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Institute of Electrical and El ectroni c Engi neers
interimMS Resource Repository

The Joint Staff, Director for Force Structure,
Resources & Assessnent

Joi nt Requi renments Oversi ght Counci |

The Joint Staff, Director for Qperational Plans and
| nteroperability

Joint Sinmulation System

Joint Training, Analysis, and Sinulation Center
Joint Warfare System

Joint Warfighting Center

Model i ng and Simul ation

Marine Corps M&S Managenent Office

Mul ti-Level Security

Modul ar Sem - Aut omat ed For ces

Model i ng and Simul ati on Executi ve Agent

Model i ng and Simul ation I nvestnent Pl an

Model i ng and Simul ation Qperational Support Activity
Model i ng and Sinul ati on Resource Repository
Model i ng and Si mul ati on Wirking G oup

Qceanogr apher of the Navy

Director, Space & Electronic Warfare

D rector of Naval Training

Deputy Chief of Naval Qperations for Resources,
Warfare Requirenents & Assessnents

Ofice of the Director, Program Anal ysis & Eval uation
Ofice of the Director, Test, System Engi neering and
Eval uati on

Qperations O her Than War

Ofice of the Secretary of Defense

Protocol Data Unit

Pl anni ng, Programm ng, and Budgeting System
Primary Responsibility

Principal Staff Assistant

Radi o Frequency

Runtime Infrastructure

Si mul ati on Networ k

Synt hetic Theater of War

Synt hetic Theater of War- Europe

To be determ ned

Uni fi ed Conbat ant Command

Uni versal Joint Task Li st

U S Atlantic Conmand

U S. Central Command

Under Secretary of Defense

USD for Acquisition & Technol ogy

USD for Conptroller

USD for Policy
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USD( P&R) USD for Personnel and Readi ness

USEUCCOM U. S. European Comand

USPACOM U S Pacific Command

USSOUTHCOM U S. Sout hern Commrand

USSPACECOM U S. Space Conmand

USSOCOM U S. Special Operations Command
USSTRATCOM U S Strategi c Command

USTRANSCOM U S Transportation Conmand

V&V Verification and Validation

VCICS Vice Chairman of the Joint Chiefs of Staff
WA or W&A Verification, Validation, and Accreditation
WE&C Verification, Validation, and Certification

B. DEFI N TI ONS

1. Accreditation. The official certification that a nodel or
simulation is acceptable for use for a specific purpose.

2. Aggregate Level Sinulation Protocol (ALSP). A famly of sinu-
lation interface protocols and supporting infrastructure software
that permt the integration of distinct sinulations and war ganes.
Conbi ned, the interface protocols and software enabl e | arge-scal e,
distributed sinmulations and war ganes of different domains to
interact at the conbat object and event level. The nost wdely
known exanpl e of an ALSP confederation is the Joint/Service Train-
ing Confederation (Corps Battle Sinmulation; Air Warfare Simul a-
tion; Joint El ectronic Conbat/El ectronic Warfare Sinul ation;
Research, Eval uation, and System Anal ysis; Marine Air-Gound Task
Force - Tactical Wargam ng System Tactical Simulation; Conbat
Service Support Training Sinulation System which has provided the
backbone to many | arge, distributed, sinmulation-supported exer-
cises. Oher exanples of ALSP confederations include confedera-
tions of analytical nodels that have been forned to support U S
Air Force, US Arny, and U S. Transportation Comrand studi es.

3. Aggregation. The ability to group entities while preserving
the collective effects of entity behavior and interaction while
gr ouped. (See also definition of disaggregation.)

4. Architecture. The structure of conponents in a program sys-
tem their interrelationships, and principles and gui delines
governing their design and evol ution over tinmne.

5. Authoritative Representation. Moddels, algorithns, and data

t hat have been devel oped or approved by a source which has accu-
rate technical know edge of the entity or phenonenon to be nodel ed
and its effects.

6. Conmand Forces (CFOR). An ARPA ADS Programw th the goal to
represent C4 in DS
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7. Command and Control Warfare (Q2W. The integrated use of
operations security, mlitary deception, psychol ogi cal operations,
el ectronic warfare, and physical destruction, nmutually supported
by intelligence, to deny information to, influence, degrade, or
destroy adversary C2 capabilities, while protecting friendly C
capabilities agai nst such actions.

8. Commander in Chief (CNC. A position established under the
authority of 10 U S.C. (reference (j)) to designate an officer
assi gned by the President as the Commander of a Unified Conbatant
Command and who is directly responsible to the President of the
United States and Secretary of Defense for the performance of

m ssions assigned to that command by the President or by the
Secretary of Defense with the approval of the President. Subject
to the direction of the President, the Commander of a Unified
Conbat ant Command perforns his duties under the authority,
direction, and control of the Secretary of Defense and is directly
responsi ble to the Secretary of Defense for the preparedness of
the command to carry out m ssions assigned to the comand.

9. Common-use M&S. MBS applications, services, or materials
provi ded by a DoD Conponent to two or nore DoD Conponents.

10. Conplex Data. Data that cannot be characterized as a single
concept, atom c data el enent as defined in DoD 8320.1-M1
reference (k). Conplex data includes nost scientific and
technical data. It has been recently categorized by the Conpl ex
Dat a Task Force into:

a. Hghly derived data (e.g., probability hit/kill);

b. bjects utilizing the concepts of multiple inheritance
(e.g., student-assistant is subclass of student class and enpl oyee
class), multiple root hierarchies (e.g., a tank is a vehicle and a
tank is a weapon where "vehicle" and "weapon"” are each roots), and
pol ynorphic attributes (e.g., "capacity"” for different types of
aircraft may nean nunber of people, pounds of cargo, or gallons of
fuel);

c. Conpositions such as command hi erarchi es, road networKks,
i mages (binary |large objects), conpound docunents; and,

d. Artifacts of |egacy systens and physical constraints
(e.qg., aircraft category and mssion in one data el enent,
intelligence facility code where the first few bytes define how
the rest of the field is used).

11. Conputer Cenerated Forces (CG). A generic termused to
refer to conputer representations of forces in sinulations that
attenpts to nodel human behavi or sufficiently so that the forces
will take sone actions automatically (w thout requiring man-in-
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the-loop interaction). Also referred to as Sem -aut onat ed Forces
(SAFOR). DoD prograns addressing various |evels of conputer
automati on of forces include Coormand Forces, Intelligent Forces,
Modul ar Sem - Aut omat ed Forces, Integrated Tactical Environnent
Managenent System and C ose Conbat Tactical Trainer Sem -

Aut orrat ed For ces.

12. Constructive Mdel or Sinulation. See Live, Virtual and
Constructive Simul ation.

13. Data Certification. The determnation that data have been
verified and validated. Data user certification is the

determ nation by the application sponsor or designated agent that
dat a have been verified and validated as appropriate for the
specific M&S usage. Data producer certification is the deter-

m nation by the data producer that data have been verified and
val i dat ed agai nst docunented standards or criteria.

14. Data Dictionary. A table or set of records whose val ues
define the all owabl e content and neani ng of attri butes.

15. Data Quality. The correctness, tineliness, accuracy,
conpl et eness, relevance, and accessibility that nake data
appropriate for use. Quality statenents are required for source,
accuracy (positional and attribute), up-to-dateness/currency,

| ogi cal consistency, conpleteness (feature and attribute),
clipping indicator, security classification, and releasability.

16. Data Verification, Validation, & Certification (W&C). The
process of verifying the internal consistency and correctness of
data, validating that it represents real world entities appro-
priate for its intended purpose or an expected range of purposes,
and certifying it as having a specified |level of quality or as
bei ng appropriate for a specified use, type of use, or range of
uses. The process has two perspectives: producer and user
process.

17. Data Validation. The docunented assessnent of data by sub-
ject area experts and its conparison to known val ues. Data user
validation is that docunented assessment of data as appropriate
for use in an intended nodel. Data producer validation is that

docunent ed assessment within stated criteria and assunptions.

18. Data Verification. Data producer verification is the use of
techni ques and procedures to ensure that data neets constraints
defined by data standards and busi ness rules derived from process
and data nodeling. Data user verification is the use of tech-

ni ques and procedures to ensure that data neets user specified
constraints defined by data standards and busi ness rul es derived
from process and data nodeling, and that data are transfornmed and
formatted properly.
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19. Defense Simulation Internet (DSI). A w de-band tel ecomuni -
cations network operated over commercial lines with connectivity
to both mlitary and civilian satellites, allow ng users to be
Iinked on a worl d-wi de w de-area network (WAN).

20. Disaggregation. The ability to represent the behavior of an
aggregated unit in terns of its conponent entities. |If the aggre-
gate representation did not maintain state representations of the
i ndividual entities, then the deconposition into the entities can
only be notional.

21. Distributed Interactive Simulation (D S).

a. Programto electronically link organizations operating in
four domai ns: advanced concepts and requirenents; military
operations; research, devel opnent, and acquisition; and training.

b. A synthetic environment w thin which humans may interact
t hrough sinulation(s) at multiple sites networked using conpliant
architecture, nodeling, protocols, standards, and databases.

22. DoD M&S Executive Agent. A DoD Conponent to whomthe

USD( A&T) has assigned responsibility and del egated authority for
t he devel opnment and nai ntenance of a specific area of M&S appli -
cation, including relevant standards and dat abases, used by or
common to many nodel s and simul ati ons.

23. Environnental Representation. An authoritative represen-
tation of all or a part of the natural environment, including
per manent or sem -per manent man- nade feat ures.

24. Executive Agent. See DoD M&S Executive Agent.

25. Executive Council for Mdeling and Simulations (EXOM). An
organi zation established by the USD(A&T) responsible for providing
advi ce and assi stance on DoD M&S issues. Menbership is determ ned
by the USD(A&T) and is at the Senior Executive Service, flag, and
general officer |evel.

26. Fidelity. The accuracy of the representati on when conpared
to the real -worl d.

27. Functional Area. A functional area enconpasses the scope
(the boundaries) of a set of related functions and data for which
an O8D Principal Staff Assistant or the Chairman of the Joint
Chiefs of Staff has DoD-wi de responsibility, authority, and
accountability. A functional area (e.g., personnel) is conposed
of one or nore functional activities (e;g;, recruiting), each of
whi ch consists of one or nore functional processes (e.g., inter-
views). Also known as a busi ness area.




DoD 5000.59-P

28. Functional Data Admnistrator (FDAd). An FDAd is a person or
group that ensure the utility or data used within the Functiona
Area by defining data policies and standards, planning for the
efficient use of data, coordinating data structures anong organi -
zational conponents, performng |ogical database design, and
defining data security procedures.

29. Ceneral-use M&S Applications. Specific representations of

t he physical environnent or environnmental effects used by, or
common to, nmany nodels and sinulations (e.g., terrain, atnospheric
or hydrographic effects).

30. Infrastructure. See MS I|Infrastructure.

31. Intelligence Community Coordinating Goup (ICCO5. The |ICCOG
serves as the intelligence comunity's forumfor MS exchange,
fostering inproved comuni cati on anong comunity and ot her

gover nment agencies and industry. The |1 CCOG pronotes sharing of
prograns, nethodol ogi es, tools, techniques, data and ot her

i nformati on.

32. Intelligent Forces (IFOR). A specific programfunded by ARPA
to build a maxi numof intelligent behavior into the conputer
representations of forces.

33. Interoperability. See MS Interoperability.

34. Joint M&S. Representations of joint and Service forces,
capabilities, equipnment, materiel, and services used by the joint
community or by two, or nore, Mlitary Services.

35. Live Sinmulation. See Live, Virtual, and Constructive
Si mul ati on.

36. Live, Virtual, and Constructive Sinulation. A broadly used
taxonony for classifying simulation types. The categorization of
simulation into live, virtual, and constructive is problematic,
because there is no clear division between these categories. The
degree of human participation in the simulationis infinitely var-
iable, as is the degree of equipnent realism This categorization
of simulations also suffers by excluding a category for sinmulated
peopl e working real equipnment (e.g., snmart vehicles).

a. Live Simulation. A sinulation involving real people
operating real systens.

b. Virtual Sinmulation. A simulation involving real people
operating sinmulated systens. Virtual sinulations inject human-in-
the-loop (HHTL) in a central role by exercising notor control
skills (e.g., flying an airplane), decision skills (e.g., conmt
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ting fire control resources to action), or conmunication skills
(e.g., as nenbers of a C41 tean).

c. Constructive Mddel or Sinulation. Mdels and simnulations
that involve sinul ated people operating sinulated systens. Real
peopl e stinulate (make inputs) to such sinulations, but are not
i nvol ved in determ ning the outcones.

37. Metadata. Data that describes data. Exanples: definition,
classification, accuracy, data type, precision, currency, source,
effective dates, etc.

38. Mssion Space. The environnent of entities, actions, and
interactions conprising the set of interrel ated processes used by
i ndi vidual s and organi zati ons to acconplish assigned tasks.

39. Model. A physical, nmathematical, or otherw se | ogical
representation of a system entity, phenonenon, or process.

40. M&S Infrastructure. An underlying base or foundation; the
basic facilities, equipnment, installations and services needed for
the functioning of a system An MS infrastructure would consi st
of M&S systens and applications, conmunications, networks,
architectures, standards and protocols, information resource
repositories, etc.

41. MS Interoperability. The ability of a nodel or simulation
to provide services to, and accept services from other nodels and
sinmul ations, and to use the services so exchanged to enabl e t hem
to operate effectively together.

42. M&S Wrking Goup (MSW5. The MBWG supports the activities
of the EXCl M5 and responds to gui dance and direction fromthe
USD(A&T). The Director, DVMBO, chairs the MSWG  The nenbershi p of
the MBWG will normally be O6 mlitary officers or GW15 grade
civilians. The MSWG pronotes coordi nati on and cooperation of DoD
M&S at the working level. Menbers will represent their organi-
zation, serve as the DVSO point of contact for MS issues, and
prepare their principals for EXCl M5 neetings. MW nenber ship
will mrror the organi zational nakeup of the EXC M5, however,

ot her organi zations nmay be added by majority vote of the group, as
required.

43. Modul ar Sem - Aut onat ed Forces (MbdSAF). A class of CGF
utilizing a nodul ar software structure in which nodel conponents
have wel | -defi ned and docunented interfaces allow ng run-time
reconfiguration of nodel behavior to devel op generalized, and nore
sophi sticated, representations of reactive behavi ors and m ssions.
ModSAF provides an open architecture that is expected to be the
starting point for future extensions of SAFOR capabilities.
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44, Milti-State (bjects. M ssion space entities that express a
changing state (in attribution and visual display) as the simula-
tion progresses (e.g., damage to structures, changes in vegeta-
tion, damage systemrepresentations such as vehicles, tanks,
etc.).

45. Protocol. A set of rules and formats (semantic and syn-
tactic) that determ ne the comruni cation behavior of sinulation
appl i cations.

46. Protocol Data Unit (PDU). DI Stermnology for a unit of data
that is passed on a network between sinulation applications.

47. Resolution. The degree of detail and precision used in the
representation of real-world aspects in a nodel or simulation;
granularity.

48. Scalability. The ability of a distributed sinmulation to
mai ntain time and spatial consistency as the nunber of entities
and acconpanyi ng i nteractions increase.

49. Sem - Automat ed Forces (SAFOR). See Computer Cener at ed
For ces.

50. Sinulation. A nmethod for inplenmenting a nodel over tine.
51. Standard. A rule, principle, or neasurenent established by
authority, custom or general consent as a representation or
exanpl e.

52. Synthetic Battlefield. One type of synthetic environment.

53. Synthetic Environnents (SE). Internetted sinulations that
represent activities at a high level of realismfromsinulations
of theaters of war to factories and manufacturing processes.

These environnments nmay be created within a single conputer or over
a distributed network connected by | ocal and w de area networks
and augnented by realistic special effects and accurate behaviora
nodel s. They allow visualization of and imersion into the

envi ronnent bei ng si mul at ed.

54. Unified Conbatant Conmmand (UCC). One of the unified conbat -
ant commands established by the President of the United States
according to 10 U.S.C. (reference (j)). A so referred to as
Conbat ant Commands. (UCCs include: U S. Atlantic Command; U. S.
Central Command; U. S. European Command; U. S. Pacific Command; U.
S. Southern Command; U. S. Space Command; U. S. Special Qperations
Command; U. S. Strategic Conmand; and, U S. Transportation
Command. (See definition 8 and Acronyns.)
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55. Validation. The process of determ ning the extent to which a
nmodel or simulation is an accurate representation of the rea

world fromthe perspective of the intended use(s) of the nodel or
si mul ati on.

56. Verification. The process of determning that a nodel or
simul ation inplenentation accurately represents the devel oper's
conceptual description and specification. Verification also

eval uates the extent to which the nodel or sinmulation has been de-
vel oped using sound and established software engi neering

t echni ques.

57. VMirtual Prototype. A nodel or sinulation of a system pl aced
in a synthetic environnment, and used to investigate and eval uate
requi rements, concepts, systemdesign, testing, production, and
sust ai nnent of the systemthroughout its Iife cycle.
58. Virtual Sinulation. See Live, Virtual, and
Constructive Simulation
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RESERVED FOR FUTURE USE

Addi tional Appendices will be added as needed.
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APPENDI X' Y
PLAN Al NTENANCE

A. DoD 5000.59-P is to be a “living” docunent that reflects
current requirenents and technol ogies. Changes will be nade
according to guidance in DoD 5025.1-M "DoD Directives System
Procedures," (reference (l)). The DVSO nui ntains and

adm nisters this plan as directed by the USD(A&T) and is the
focal point for actions regarding this Plan. The foll ow ng
tabble lists effective pages for this Plan. This list confirns
the currency and conpl et eness of the docunent.

Page Change
Front Cover 0
Tab, | ntroduction

0
i thru vi 0
Tab, Chapter 1 0
1-1 thru 1-6 0
Tab, Chapter 2 0
2-1 thru 2-8 0
Tab, Chapter 3 0
3-1 thru 3-8 0
Tab, Chapter 4 0
4-1 thru 4-30 0
Tab, Appendi ces 0
0
0
0
0
0
0
0
0
0

de.

A-1 thru A-10
B-1 thru B-2
C1lthru G2
D1 thru D2
E-1 thru E-2
F-1 thru X-1
Y-1 thru Y-2
Z-1 thru zZ-2
Rear Cover

Table Y-1. Page Nunber and Currency Qui
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Use the following table to record changes to this plan:

Change No.

Dat e of Change

Date Entered

Ent ered by

Tabl e Y-2. Record of Plan Mii ntenance.
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(b)
(c)

(d)

(e)
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